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The Vulcan organization in Cincinnati has been 

serving the process industries over the past half century. 
In 1952 American industry will be called upon to bolster 

the country’s defenses while meeting a steady load 

of essential civilian demands. In fulfilling these responsibilities, 
Vulcan is available with its technically-trained staff 

and specialized facilities to help solve many 

difficult processing problems. 


VULCAN ENGINEERING DIVISION OFFERS: 


A few of the specialized fields in which Vulcan process engineering 
services have been utilized include: 


Organic chemicals @ Waste disposal 
Petro-chemicals @ Chemical recovery 
Pharmaceuticals @ Extraction and diffusion 


, operations 
Low-temperature gas separation 


Write for explanatory literature, or better still have a 
Vulcan representative call to see you. 


At 
W/ VULCAN ENGINEERING DIVISION 


ray 
a ¥ . . . . 
VE. The VULCAN CopPrer & SuppLy CoO., General Offices and Plant, CINCINNATI 2, OHIO 
SS an PHILADELPHIA BOSTON SAN FRANCISCO BUENOS AIRES 
51 YEARS OF SERVICE VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


ENGINEERING DIVISION @ MANUFACTURING DIVISION e@ CONSTRUCTION DIVISION @ INDUSTRIAL SUPPLY DIVISION 


























All but one of the objects in this picture have something in common — Norton or Behr-Manning abrasive 
products are vital factors in their manufacture and in their quality. Can you find the strangér? 


What doesn’t belong in this picture? 


The electric mine car? No! In this new device, 
for hauling loads through narrow pits, Norton abrasives 
are essential to the manufacture of almost every part. 


The harrow? No! Its concave discs are “roughed and 
polished” with Behr-Manning RESINALL METALITE belts. 


The binoculars? No! Their lenses were shaped by 
Norton diamond wheels on automatic-lens generating 
machines. Other parts were also precision ground by 


Norton abrasive products. 


The hamburgers? No! The machines that grind 
them are deburred, in casting form, with Behr-Manning 
coated abrasives. Even the surface on which they are 


SOLD BY 


WORLD'S LARGEST MANUFACTURERS 


MAKING BETTER PRODUCTS TO MAKE OTHER PRODUCTS BETTER 


TECHNOLOGY REVIEW, May, ~~ Newsstand Edition, Vol. LIV, No. 7. Published iene from November to July inclusive at Emmett 
Street, Bristol, Conn. Publication date: twe venth of the month preceding date of issue. Annual subscription $3.50; 
$4.00. Entered as second-class matter 


frying is cleaned with a Norton ALUNDUM griddle brick. 


The stranger in the picture is the bird’s nest. Any 
man-made product — whether of metal, wood, paper, 
cloth, leather, ceramics, plastics — depends in some 
important way on products that bear such well-known 
trade-marks as Norton and Behr-Manning. 


Norton Company makes abrasives, grinding wheels, refrac- 
tories, Norbide grain and molded products, grinding and 
lapping machines, non-slip floors. Norton Company, 
Main Office and Works, Worcester 6, Massachusetts. 


Behr- Manning makes abrasive paper and cloth, oilstones, 
abrasive specialties, Behr-Cat brand pressure-sensitive tapes. 
Behr-Manning Corporation, Division of Norton 
Company, Troy, New York. 


LEADING DISTRIBUTORS AND DEALERS THE WORLD OVER 


NORTON COMPANY BEHR-MANNING 


OF ABRASIVES AND ABRASIVE PRODUCTS 





Canadian and Foreign subscription, 
Dece <— 23, 1949, at the Post Office at Bristol, Conn., under the Act of March 3, 1879 
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PETROCHEMICALS offer independent inventors great opportunity lite, Neolite are already indispensable to our expanding 
for exploration and reward. Such synthetics as Nylon, Viny- | economy—and new ideas in this area are at a premium today. 





UNDER THE SINCLAIR PLAN, chemistry laboratories like these ELECTRON MICROSCOPE, capable of magnifying 100,000 times, 
are open for the first time to independent inventors. is typical of the expensive equipment now available. 
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Facilities Are Open to You 


Many inventive people have responded to the Sinclair Plan’s 
offer of laboratory facilities — to others who wish to do so, a 
suggestion: There is promise and profit in oil-based synthetics. 








IGHT months ago, Sinclair turned over a part of its 
E great laboratories at Harvey, Illinois, to independent 
inventors who had promising ideas in the field of petro- 
leum products but who did not have the facilities needed 
to develop or prove out their ideas. 

To date nearly 5,000 people have submitted ideas to the 
laboratories, and the Plan is recognized as a valuable 
service to independent inventors. As a result we have 
made the Sinclair Plan part and parcel of the long-range 
operation of our company. 

There may be inventive people interested in this Plan 
but wondering what sort of ideas or what areas would be 
profitable to explore. To those people we suggest the 





field of petrochemicals. Such things as plastics, synthetics, 





substitutes and new materials as yet undeveloped—made 





from petroleum—offer great opportunities for invention 





and reward. 
If you have an idea of this sort—or in the general area 
of petroleum products or applications—you are invited to 





te Te * 


submit it to the Sinclair Research Laboratories. In your 
own interest, each idea must first be protected by a patent 
application or a patent. 
The inventor's idea remains his own property 

If the laboratories select your idea, they will make a 
very simple arrangement with you: In return for the 
laboratories’ work, Sinclair will receive the privilege of 
using the idea for its own companies, free from royalties, 

This agreement in no way hinders the inventor from 
selling his idea to any of the hundreds of other oil com- 
panies for whatever he can get. Sinclair has no control 
over the inventor’s sale of his idea to others, and has 
no participation in any of the inventor’s profits. 





HOW TO PARTICIPATE: Instructions are contained in an 
Inventor’s Booklet available on request. Write to: W. M. 
Flowers, Executive Vice-President, Sinclair Research 
Laboratories, Inc., 600 Fifth Avenue, New York 20, N. Y. 


IMPORTANT: Please do not send in any ideas until you 


have sent for and received the instructions. 
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Under the Sinclair Plan, the available capacity of these great 
laboratories is being turned over to work on the promising 
ideas of independent inventors everywhere. 


SINCLAIR RESEARCH LABORATORIES—nine buildings containing 
the most modern testing equipment known—have contributed 
many of today’s most important developments in petroleum. 


SINCLAIR —for Progress 
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DAN RIVER STATION 
Duke Power Company [ [ 0. H. HUTCHINGS STATION 


% The Dayton Power and Light 
Company 









PORT JEFFERSON STATION » 
> Long Island Lighting 
Company 





~_ 











RUSSELL STATION 


Rochester Gas & Electric 
Corporation 






oer PORT WASHINGTON STATION 
eos Wisconsin Electric Power Company 
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POTOMAC RIVER GENERATING STATION 


Potomac Electric Power Company The seven power stations shown on this page are in a 


very real sense symbols of power progress. And power 
progress is perhaps the most important single fact in the 
Ben fi economy of this country today. It is the reason why we 
have far more low-cost electricity to turn our wheels 
oe a of industry and provide modern comforts for our homes 
than any other nation in the world. 





The most important measure of power progress is 

- efficiency ... expressed in terms of fuel consumption per 
SEWAREN GENERATING STATION kilowatt-hour. A Federal Power Commission report 
Public Service Electric and Gas Company issued in November 1951, covering the operation of 
264 power stations during 1950, discloses that the seven 
plants shown here rank among the ten most efficient 
steam-electric stations in the country. 





All of the steam generating equipment in these seven 
stations was designed and built by Combustion 
Engineering — Superheater, Inc. B-553 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 


COMBUSTION ENGINEERING—SUPERHEATER, INC. 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 
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Essential to Carbon Papers 
and Ribbons 


e A Source of Carbon for Steel 
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Printing Inks Blacker, 
easier | Pa 


to read 


























e@ Protects and Beautifies 
























Everywhere 
You Look... 
CARBON BLACK 


For Best Quality Blacks, 
In the Widest Range 
Available to Industry, 


LOOK to CABOT... 


World's Largest Producer. 


AY 
/ | 


” GODFREY L. CABOT, INC. 


77 FRANKLIN ST., BOSTON 10, MASS, 
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11 Yeats of Prige Ulieming 


To paraphrase a well-known quotation, 
“Old HRO’s never die!” Nor, may we hasten to add, do they “fade away.” 


In 1934, the year he got his amateur license, Gerard de Buren, 
HB9AW (Geneva), FP8AW (St. Pierre and Miquelon), purchased an HRO. He's still using 
it with prize-winning results. In 17 years, his HRO has helped him win one amateur 
award after another. Just this year, on St. Pierre and Miquelon Islands, he 
worked 1285 stations in 53 countries in 35 days! 


Enduring performance like this is built into every National product. 


ts? le 





NATIONAL COMPANY, Inc. 


MALDEN, MASS ACHUSETIS 
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STEAM CENTER 
for a Medical Center 


The new steam center of the Medical 
Center Steam Company, serving the Univer- 
sity of Illinois and others in the Medical 
Center Area in Chicago provides a single, 
economical and reliable source of steam for all 


buildings in the group. 

Three boilers, each with a capacity of 
g0,000 pounds per hour, distribute steam 
through underground pipes laid in 4600 feet 
of tunnels. Provision has been made for 
future expansion. 

The steam plant and distribution 
system were designed and constructed by 
Stone & Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
339 
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SPECIAL FIXTURES 





speed multiple inspection 
with 

Brown & Sharpe Electronic 
Equipment 





Here’ *s how you can get 
faster, more accurate gaging 
of small parts — at low cost. 
Special gaging fixtures, cus- 
tom-built by Brown & 
Sharpe, in combination with 
Brown & Sharpe Electronic 
Amplifiers, check all critical 
dimensions quickly, to toler- 
ances of .00001”. Applicable 
to_gaging thickness, length, 
angle, parallelism, diameter, 





several dimensions. If de- 
sired, fixtures may be ordered 
for use with your present 
Brown & Sharpe Amplifiers. 
For details, write Brown & 
Sharpe Mfg. Co., Providence 





taper, or combinations of 1,R.1, U.S.A. 


We urge luying through the Distriluter 


BROWN & SHARPE !"° 








ARTISAN 
METAL PRODUCTS INC 
EQUIPMENT FABRICATORS 


WALTHAM 
MASS USA 


THE HALLMARK % 
fie 
SUPERIOR 








AUTOCLAVES 


Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


industries. 
EVAPORATOR 
Write for a copy of “Process : 
Equipment”. For a qualified engi- MIXERS 


neer to call to discuss your equip- sacnaren eed 
ment requirements, telephone 
WaAltham 5-6800 or write to: — 


James Donovan, '28, General 


PIPE, PIPE COILS 


AND BENDS 





REACTORS 


SPECIAL MACHINERY 





73 POND STREET, WALTHAM, (Boston 54) Macs. 
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Personal Writing Implements. — Progress in per. 
sonal pencraft property is piquantly portrayed (p: ige 
357) by Freperic W. Noropstek, ‘31, whose pen is 
perennially put to paper for the perusal of Review 
readers. Mr. Nordsiek’s writing proclivities were pro- 
claimed by his appointment as editorial associate of 
The Review in 1944. As a graduate of Course VII, 
Mr. Nordsiek’s professional training is in biology, but 
he has had extensive and varied experience in research 
and administration in food and related fields as well, 
Since last summer, he has been engaged in the re- 
search program of the American Cancer Society. 








Of Yankee Granite. — When history decreed that 
the Battle of Bunker Hill be commemorated, it was 
but natural that materials indigenous of the region 
be selected. How the great gray obelisk came to be 
made of Yankee granite is recorded (page 359) by 
E. H. CaMeron, °13, whose frequent writings for The 
Review.reflect .a good sprinkling of history, personal 
relations, and engineering. The first of Mr. Cameron’s 
two-part article deals with the preparation for the 
famous monument and appears in this issue; the sec- 
ond part will appear in the June issue, to mark with 
appropriateness the 110th anniversary Ps the com- 
pletion of the Charlestown needle. Mr. Cameron is a 
civil engineer by training and long experience, but 
during the last decade has been engaged by his firm, 
Jackson and Moreland — consulting engineers, as 
head of their Technical Publications Division. His 
articles in The Review have provided a clear insight 
into the lives and technological progress of our grand- 
fathers. 


Made in Japan. — At the invitation of the Supreme 
Commander for the Allied Powers, and with the able 
assistance of an executive officer from the Unitarian 
Service Committee, 15 representatives of engineering 
education in the United States visited Japan i: ast sum- 
mer. Members of the Engineering Education Mission 
to Japan were invited to discuss revitalization of post- 
war Japanese technical education and technology, but 
appi arently the visitors learned at least as much as 
their hosts. Proresson Haroip L. Hazen, ’24, headed 
this Mission and his article (page 351) represents a 
personal recollection of some outstanding events 
rather than the collective report of the Mission mem- 
bers. His article gives ample evidence that however 
hard the members of the Mission worked, there was 
time for pleasant excursions into the byways and folk- 
ways of Japanese culture. A more extensive biography 
of the author than can be given here appeared in the 
March, 1952, issue of The Review which recorded 
te ‘ssor Hazen’s appointment as Dean of the 

Graduate School, upon the retirement of John W. M. 
Bunker, present Dean. For the illustrations used in 

“America Meets Japan in Engineering Education,” 
The Review is indebted to another Mission member, 
Professor Albert G. H. Dietz, ’32, of the Department 
of Building Engineering and Construction. 
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If you want 


authoritative information on 


Moly -sulfide 


as a lubricant 





Climax Molybdenum Company 


500 Fifth Avenue New York City 


Please send your FREE Booklet 
‘*‘MOLYBDENUM DISULFIDE AS A LUBRICANT” 
BLOCK LETTERS PLEASE 


Company 


Address 
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([] Aireratt Control 

[_] Electrometer and GM 

[_] Germanium Diodes and Triodes [~] Ruggedized 

[_] Guided Missile [_] Special Purpose 
[_] Subminiatures of all kinds 


[_] Hearing Aid 
[_] Long Life industrial 


Raytheon has designed and produced millions of 
such tubes — has = specialized technical skill and 
resources to meet your needs. Over half a million 
Raytheon Subminiatures are carried in stock. Over 
300 Raytheon Special Purpose Tube Distributors are 





MAIL RETURNS 








Exaggerated Edges 


From Leo P. Tarasov, ’37: 


It was most interesting for me, as one who is active in 
metal-cutting research and familiar with the M.I.T. work in 
this field, to read Professor Shaw’s article, “The Renaissance 
in Metal Cutting,” in the March, 1952, issue. This article 
should attract the attention of men in responsible industrial 
positions who are not aware of how much can be done to im- 
prove metal-cutting operations by way of fundamental re- 
search and proper bodiien 

From the standpoint of the grinding industry, it is unfortu- 
nate that the caption for Fig. 5 may mislead the casual reader 
into thinking that ground surfaces are inherently rough. Actu- 
ally, a eon ground finish, such as is illustrated, is very 
smooth, the roughness being of a very gently undulating char- 
acter. The photomicrograph shown in Fig. 5 is that of a taper 
section cut nearly parallel to the ground surface in order to 
purposely exaggerate the roughness many times by providing a 
very much greater magnification in the vertical direction than 
in the horizontal. Although this is stated in the text, a reader 
who is not familiar with taper sections may well forget about 
the explanation in the text and remember only the picture and 


ready to serve you. Application engineering service 


at Newton, Chicago and Los Angeles its caption. To illustrate this point clearly, two photomicro- 
> ° 


graphs are reproduced below with captions that are believed 
tc be completely descriptive. 


Worcester, Mass. 


RAYTHEON MANUFACTURING COMPANY 


Special Tube Section 


55 Chapel St., Newton, Massachusetts 





, FOR ALL 


Real appearance of an ordinary cross section cut perpendicular 




















INDUSTRY to the grinding scratches, shown at a magnification of 500 
times (left); highly exaggerated ee as developed by a You 
, taper section — with a horizontal magnification of 500 times 
Diefendorf makes gears for and vertical magnification of 12,500 times (right). 
every industrial need—mili- Like 
tary and civilian—but always i. 
on specification—all materials sa 
—all types and sizes—to any I 
required tolerance. som 
othe 
Diefendorf engineering help V 
has served many leading in- well 
dustries in design and pro- 
duction problems. me! 
ELI 
Power house of Chas. Pfizer & Company, Inc., Groton, Conn ing 
DIEFENDORF GEAR Baker & Spencer, Inc., Engineers hie! 
g 
CORP. ther 


26 contracts in the past 24 years for - 
Chas. Pfizer & Co., Ine. ing 


of ( 


Syracuse, New York 


Evidence of quality, low cost and speed. 


“ for 

W. J. BARNEY CORPORATION 08 

N - re FOUNDED 1917 ’ 
101 PARK AVENUE, NEW YORK 





INDUSTRIAL CONSTRUCTION — 


bey Alfred T. Glassett, ‘20, President PRE 


Na’ 
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Clearing the track of clickety-clack 





You can ride in comfort on longer-lasting rails because the song of the track is being stilled 


Like the paddleboat whistle on the river, the clickety-clack 
of wheels on rails is on its way to becoming a memory. 
This familiar clatter and chatter has been like music to 
some of us when we travel. But it’s been a headache to 
others ... particularly our railroads. 
Wheels pounding on rail joints cause jolting and wear as 
well as noise. And wear means expensive repair or replace- 


ment of rails and the bars that connect them. 


ELIMINATING RAIL JOINTS—“Ribbonrail” is becom- 
ing important news because it prov ides a way to solve the 
high cost of joint maintenance by eliminating the joints 


themselves. 


RAILS BY THE MILE—“Ribbonrail” is formed by weld- 


gether under pressure in the controlled heat 


of oxy-acetylene flames. The welding is done on the job be- 


ing the rails to 
fore the rails are laid . .. and they become continuous rib- 
bons of steel up to a mile or more in length. 

Mile-long lengths of rail in use may seem impossible be- 





Prest-O-Livre Acetylene + LINDE Oxygen + PRESTONE and TREK Anti-Freezes + BAKELITE, KRENE, and VINYLITE Plastics 
PyRoFAX Gas « HAYNES STELLITE Alloys * ELECTROMET Alloys and Metals - EVEREADY Flashlights and Batteries 


NATIONAL Carbons . ACHESON Electrodes - 
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UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


cause of expansion and contraction under extreme changes 
in weather and temperature. “Ribbonrail” engineering has 
solved this problem . . . reduced rail maintenance cost, and 


created the comfort of a smoother, quieter ride. 


A UCC DEVELOPMENT—“Ribbonrail” is a development 
of the people of Union Carbide. It is another in the long 
list of achievements they have made during 40 years of 


service to the railroads of America. 


STUDENTS and STUDENT ADVISERS 


Learn more about the many fields in u hich Union 
Carbide offers career opportunities, Write for the 
free illustrated booklet “Products and Processes 
which describes the various activities of UCC in the 
fields of Atvoys, CarBons, CHreMmicats, Gasts, and 
Puastics. Ask for booklet B-2. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC] NEW YORK 17, N. ¥e 
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GOODYEAR ANNOUNCES 
THE NEW PLUS-1O 


The only All-Nylon Cord passenger-car tire! 


ERE, without question, is the world’s finest pas- 
senger-car tire! It will outlast and outperform 
every other tire you can buy! It is so far ahead—in 
safety, in long mileage, in owner-satisfaction—that 


no other premium tire, no other passenger-car tire of 


any kind compares with it! 

See this superlative new tire at your Goodyear 
dealer’s now. 
PLUS 1—The only passenger-car tire in the world 
with an all-nylon cord body. 
PLUS 2—Goodyear Heat-Tempered Nylon Cords 
make the new Double Eagle one and one-half to two 
times as strong as standard tires. 
PLUS 3—Safety! Over two million miles of gruelling 
road tests prove this is the safest tire ever designed 
for a passenger car. 
PLUS 4—26% more nonskid tread thickness gives 
up to 42° more safe mileage than standard tires. 


PLUS 5—Goodyear’s exclusive new Resist-a-Skid 





GOODFYEAR 
PLUS-1O0 DOUBLE EAGLE 


Tread grips at all angles of skid! Gives safer, surer 


traction on wet roads, on snow- 
PLUS 6—Full, safe traction for life! Exclusive Resist- 
a-Skid tread design never needs re-cutting to restore 
traction. 


even on ice! 


PLUS 7—Welcome comfort! Low-pressure, Super- 
Cushion ride soaks up road shocks, saves wear and 
tear on the car and you! 

PLUS 8—New Scuff Rib protects white 
when you scrape the curb. 


sidewalls 


PLUS 9—Extra beauty! Gleaming whitewall 
trasts with diamond-sculptured jet-black shoulders. 
PLUS 10—Value! With all the advantages of the ex- 
clusive Resist-a-Skid Tread, the nylon cord body, this 
tire costs only about 5‘ 
tires made of rayon! 

And ... with the New LifeGuard Safety Tube this 
tire is blowout-safe and puncture-safe! 


con- 


© more than ordinary premium 








Double Eagle, Super-Cushion and LifeGuard, T. M.’s—The Goodyear Tire & Rubber Comp: 
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Jefferson Memorial and Japanese cherry blossoms at Washington, D.C. ty 
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The Trend of Affairs 


Managing Research Projects 


ARGE research and development laboratories are 
relatively recent innovations in American indus- 
tries, universities, military services, and govern- 

ment departments. Just as the growth of large-scale 
industry led to great changes in the internal organiza- 
tion of firms, the growth of large-scale research has 
brought with it new organizational and administrative 
problems. These problems are the focus of studies 
now being conducted by the Industrial Relations 
Section of the Department of Economics and Social 
Science, with the support of grants from the Social 
Science Research Council and M.I.T. 

Preliminary studies by Herbert A. Shepard, ’50, 
Assistant Professor of Sociology, have stressed the 
operating problems of small project groups within the 
large organization. Emphasis is placed on the prob- 
lems of communication and co-ordination which must 
be solved if the potential values of bringing scientists 
together in joint research are to be realized. Effective 
use of the resources of a group, whose activities are 
interdependent but cannot be fully specified in ad- 
vance, depends on the existence of an appropriate 
communication system within the group. The com- 
munication system used by a group of people, in turn, 
is intimately connected with their attitudes toward 
one another, toward the group goals, and with their 
ability to reward or discipline one another. If mem- 
bers are agreed on the research goals and possess 
means of rewarding contributions toward these goals, 
the essentials of a well-integrated research team are 
present. 

These criteria were used in studying the operation 
of a university laboratory engaged in sponsored re- 
search. An especially productive project group was 
studied intensively to discover the relationship be- 
tween its productivity and the attitudes of its mem- 
bers. It was found that most of the project members 
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were personally interested in acquiring skill and 
knowledge of the project research area in order that 
they might later qualify for good positions in indus- 
try. Competent work in this area called for a com- 
bination of skills and knowledge from a number of 
science and engineering fields. Thus, the solution of 
project problems provided an opportunity for the re- 
search workers to learn from one another. The goal 
of a future position in industry, for which the labo- 
ratory work was regarded as a preparation, reduced 
competition for higher positions in the laboratory 
hierarchy so that there was no temptation to with- 
hold help from colleagues, or to use individual ideas 
for personal advancement in the laboratory hierarchy. 
Instead, those members were regarded as leaders who 
contributed the most not only to the solution of proj- 
ect problems, but also to the education of their 
associates. 

Such observations have helped to sharpen questions 
of appropriate administrative strategy in research 
organization. The tendency to model the research 
laboratory along the lines of an efficient manufactur- 
ing organization overlooks a number of crucial differ- 
ences between them. The factory is designed for 
efficient repetition of operations rather than formula- 
tion of new operations. New operations and products 
are introduced into the factory by management rather 
than by workers. By advance classification, factory 
operations can be co-ordinated by specific sequences 
of activity for each employee, whereas research oper- 
ations can be co-ordinated only in a series of short- 
term agreements and frequent communication among 
research personnel. For these reasons, it cannot be 
assumed that administrative systems appropriate for 
a factory are also appropriate for a laboratory. The 
crucial importance of communication and co-opera- 
tion in the research team suggests that management’s 
reward system would be better linked to the process 
of research work than to its product, whereas in fac- 
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tory management, the tendency is to reward results. 
The importance of interpersonal relationships and 
communications systems in research teams has led 
to the design of experiments at M.I.T. in group pro- 
ductivity and creativeness to discover the procedures 
most favorable to efficient group problem-solving. 

The results of the study of a university laboratory 
made it abundantly clear that the institutional setting 
is a very important factor in determining the attitudes 
and behavior of research personnel. A need was 
recognized for studies in other settings to discover 
successful modes of research organization in non- 
academic environments. Such studies form part of a 
program being carried out in collaboration with Pro- 
fessor Shepard by David A. Eberly, ’49, Westinghouse 
Fellow in Industrial Relations, Lowell W. Steele, doc- 
toral candidate in Industrial Relations, and Sanford 
M. Isaacs, Business Administration senior. The pro- 
gram is concerned with determining the applicability 
of various industrial management procedures to re- 
search organizations in the industrial firm, the role of 
research and dev elopment in industrial society, and 
the effect of the boom in research on the training and 
outlook of scientists and engineers. 


Blue Jeans 


AS blue jeans — long the universal garb of working- 
men — have now been adopted by the teenagers, 
one wonders at the ubiquity of this garment. Once the 
subject is considered, one also wonders at the various 
names applied to these trousers. 

Often they are called dungarees. This word, orig- 

inally meaning a coarse cotton cloth worn by East 
Indians, has been adopted by us to designate blue 
jeans which likewise are of coarse texture and made 
of cotton. Blue jeans are also sometimes identified as 
denims. Denim is, in fact, the correct name of the 
strong-twilled cloth of which they are made. Diction- 
aries state that denim is derived ety mologically from 
the last two syllables of serge de Nimes, meaning a 
serge or twilled fabric that originally was made in 
Europe, especially at Nimes. A twilled cloth is one in 
which the weft thread passes over a single warp 
thread, then under two or more. The sequence is 
shifted progressively with each successive passage of 
the shuttle, so that a diagonal rib on the face of the 
cloth results. We use the word serge to mean a woolen 
twill; cotton twill we call jean. Hence the third name 
for the garment under discussion, “blue jeans.” 

Why blue? For utility, a dark color that does not 
show soil readily is required. The cheapest and most 
widely used dark color for cotton is the blue of the 
vat dye indigo. Cheapness is indeed the keynote of 
blue jeans. The denim of which they are made is the 
least expensive of the tough cotton fabrics. With 
seams designed to be made with a single passage of a 
multiple-needle sewing machine, and pockets mainly 
mere patches sewn on the outside, high speed and 
therefore low production cost are achieved. As a re- 
sult, blue jeans are the cheapest durable trousers. 

Perhaps it is a measure of the American character 
that the nearest approach to a national folk costume 
in this country is worn for reasons of utility, dura- 
bility, and economy. 
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Rubber Rivets 


HE relative movements of the various elements jn 

a rigid metal structure are too small to be seen, 
They can be measured (in millionths of an inch) but 
important deformations may be overlooked and never 
determined because stress analysts have no procedure 
for indicating the locations of all significant strains, 
Certain behavior patterns may be assumed for each 
of the different elements, but these assumptions may 
not be in accord with the facts. 

In the Department of Aeronautical Engineering, 
research, under the direction of Professor Joseph S. 
Newell, 19, and with the support of the National Ad- 
visory Committee for Aeronautics, has been directed 
toward the dev elopment of techniques for magnifying 
deformations and simplifying the analytical problem. 
Foam rubber analogues are employed to show, ona 
scale that can be simply observed and measured, the 
internal strain distribution in a structure, especially 
that near points of stress concentration. 

When the metal elements are replaced by foam 
rubber, displacements are so exaggerated that un- 
suspected deformations become obvious to the naked 

eye. For simple units such as cemented, welded, or 
riveted joints, rubber specimens may be made and 
loaded to simulate conditions in comparable metal 
structures. A rubber having a modulus of elasticity of 
eight to 10 pounds per square inch in tension may 
carry a load producing a stress intensity of two to 
three pounds per square inch without exceeding the 
proportional limit of the material. The strain under 
such a load would be of the same order as that in 
an aluminum alloy specimen carrying a stress of 
2,000,000 pounds per square inch, or about 600 times 
that at the proportional limit of the aluminum. Dis- 
placements measured in ten-thousandths of an inch 
in metal become hundredths of an inch in rubber. 
Deformations which are unsuspected in metal become 
obvious in rubber. 

When a gridwork of lines is stenciled on a side or 
edge of a rubber specimen and photographed both 
before and after a load is applied, the distortions of 
the grid may be measured from enlarged prints and 
stress distributions computed from the m. This was 
done on a simple lap joint composed of two rubber 
sheets cemented together, and it was found that the 
shear stresses at both ends of the cemented area 
greatly exceeded those near the middle of the joint. 
Since this nonuniform stress distribution occurred in 
the elastic stress regime, it was considered significant 
for repeated load or fatigue conditions because such 
loadings seldom produce high primary stresses. The 
fact that actual maximum stress intensities exceeded 
those obtained from conventional methods of analy- 
sis indicated that fatigue data could not be correlated 
if analyzed by such methods. 

A similar nonuniform load distribution was found 
from studies on foam rubber models of riveted joints. 
When two rivets were used in line, each took about 
half of the load as would be expected. When three 
were used, the outer rivets each carried about three- 
eighths of the load; the center rivet about a quarter. 
These results were obtained from specimens having 
short lengths of thin steel drill rod and cotton threads 
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PLANE OF CENTER LINE OF X-RAY SOURCE 


M.1.T. Illustration Service 


Rubber rivets and foam rubber structural plates are used with radioactive marker threads in aircraft studies to amplify and 
detect unsuspected deformations in rigid structures. 


soaked in a lead nitrate solution (then dried) inserted 
in the rubber to serve as markers when the specimens 
were x-rayed. Such markers were clearly visible on 
the negative when x-rayed through five inches of 
rubber, and their displacements under load could be 
measured to 0.01 inch. Better agreement between 
applied and measured load w ould bow e been obtained 
were displacements measured to 0.001 inch, but the 
errors were small as it was, and the behavior of the 
different parts of the joint was exaggerate -d sufficiently. 

Foam rubber is not isotropic, so care must be ex- 
ercised when it is used for models in bending. Even 
in cases in which nonisotropic properties of the rubber 


preclude quantitative measurement, however, useful 
qualitative observations are often possible. 

The illustration shows a tracing from one of the 
x-ray negatives of the three-rivet joint. No effort has 
been made to show all of the markers used in the 
specimen. Those that are shown were separated by 
the strain in the sheets and by the parallax of the 
x-ray beam, an effect produced by cente ring the x-ray 
tube so that horizontal rays passed through the 
thicker marker near the bottom of the specimen. Note 
the way the “unloaded” ends of the outer plates bend, 
the way the rivet shanks bend, and the local clamping 
effect of the rivet heads. 





Seaworthy Ship Shapes 


 iieeeoeg men have been going to sea for a great 
many centuries, there is a substantial body of 
written matter on the effect of various sea conditions 
on seaworthiness of ships of different hull character- 
istics. Unfortunately, most of this information is in the 
nature of lore rather than the result of scientific 
studies. This situation is especially true regarding the 
effects of the various elements of hull form on the ease 
of driving ships in a seaway. The characteristics 
which effect the Belle ewsstr. performance of ships 
are very well known, however. 

To determine those factors which contribute to the 
seaworthiness of ships, the Society of Naval Archi- 
tects and Marine Engineers, the American Towing 

Tank Conference, and the Department of the Navy 
are jointly sponsoring an extensive research study in 
several towing tanks throughout the country, includ- 
ing the Institute’s new Ship Model Towing x Tank. The 
nature of the investigation, thus far planned, is to 
have all test models related to a parent set of lines to 
be developed by the David Taylor Model Basin in 
consultation with the Maritime Administration. A fine 
family of models is being run at the David Taylor 
Model Basin, and an intermediate family of models 
will be studied at M.I.T. On the basis of present in- 
formation, the elements of form which appear to have 
an influence on the seaworthiness of ships are the 
freeboard, forward and aft, the shape of the profile at 
the ends, the shape of the transverse sections at the 
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ends, the relation between the length of the ship and 
the length of the waves, and the relation between the 
length of the waves and the height of the waves. 

The experiments require the design and construc- 
tion of a wave maker capable of producing waves of a 
wide range of lengths and heights. The design of the 
wave maker at M.LT. is essentially comple ted, and 
the driving mechanism has been delivered. The ex- 
periments will consist of running each model at two 
different drafts among waves of five different lengths 
and three different heights. The observations to be 
made for each model will include: (1) the speed of 
travel in waves compared to that in smooth water for 
the same force applied in the two cases; (2) the ampli- 
tude of vertical motion of the model as a whole; and 
(3) pitching motion and accelerations accompanying 
such motions. 

This is the first time that an effort has been mgde to 
reduce the time required for such a research project 
by carrying out the work simultaneously in more than 
one towing tank. Elaborate precautions have been 
taken to give assurance that differences in the meas- 
ured results will be due entirely to the differences in 
the models and the wave, rather than to differences in 
techniques at the model basins. This research is essen- 
tially but a beginning. Only after the results of the 
tests have been studied will it be possible to deter- 
mine the most fruitful sources of further investiga- 
tion, but these will unquestionably include the effect 
of complex seas which cannot be produced at this 
time in any of the existing towing tanks. 
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Access to Information 


ae past achievements in science and technology 

provide the basis for further progress, recorded 
knowledge must be readily accessible if research and 
development are to continue to flourish and escape 
stagnation. 

Traditionally, the tools used for making information 
available as needed have been very simple. Alpha- 
betized card files have been used to index books in 
libraries. Similar indexes, often accompanied by ab- 
stracts, have been used to provide leads to papers 
published in scientific and technical periodicals. Clas- 
sification of books by librarians results in arraying 
them in a fixed order on the shelves. A rigidly fixed 
arrangement is also characteristic of other conven- 
tional classification schemes which effect groupings 
into classes and subclasses by employing pigeon holes 
or similar compartments, literal or figurative. 

During recent decades, the record of progress in 
science and technology has expanded at an acceler- 
ated rate as the pace of research and development 
has quickened. More and more effort is required to 
search out needed information and to correlate it 
once it has been found. Conventional indexes and 
classifications compel professionally trained special- 
ists to devote many hours to operations that are re- 
ducible to routine. In 1946, realization of this fact led 
James W. Perry, ’31, research associate on the Center 
for International Studies, to initiate a study of the 
possibilities of using automatic scanning and selecting 
equipment to perform routine searching and correlat- 
ing operations. Originally, this work was supported 
by a fund provided by manufacturers in the chemical 
industry, but in 1949 the scope of the project was 
broadened and sponsorship was assumed by the Car- 
negie Corporation. 

From the start it was obvious that machine-search- 
ing methods must be developed in such a way that 
the varying requirements of specialists concerned 
with widely different problems could be met. In gen- 
eral, these requirements are definable by combina- 
tions of concepts. Information may be required about 
alloys characterized, for example, by a certain set of 
physical properties or by specification of certain com- 
ponents or by combination of such factors, perhaps 
in conjunction with other properties such as resistance 
to corrosion, and so on. 

For small files of information relating to narrow 
fields of specialization, hand-sorted punched cards 
have proven useful. What can be accomplished in 
that direction is described in a recently published 
book entitled, Punched Cards, Their Application to 
Science and Industry,° of which Robert S. Casey and 
James W. Perry are coeditors. 

To cope with the problem posed by the voluminous 
literature of broad fields of knowledge, however, new 
methods for analyzing information had to be devel- 
oped so that high-speed searching by suitably de- 
signed automatic equipment would be feasible. First 
of all, such analysis must take into account the essen- 
tially multidimensional character of information. It is 
not enough, however, t6 set up the analysis of infor- 


°New York: Reinhold Publishing Corporation, 1951. $10.00. 
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mation so as to cite separately things, entities, attri. 
butes, processes, conditions, and so on. It is necessary 
that the search by machine take into account various 
relationships, the role of things and other entities in 
processes, for example. Furthermore, the efficiency of 
machine searching is seed enhanced if generic 
terminology, such as “disease,” “animal,” “alloy,” is 
incorporated into a system for analyzing information, 
At the same time, the use of generic terminology must 
be such as to impose no excessive burdens on those 
persons whose task it is to analyze information pre- 
paratory to machine searching. 

Before the new approach to the analysis of informa. 
tion could be tested experimentally, it was necessary 
that suitably designed automatic scanning and select- 
ing equipment should be available. It proved possible 
to enlist the co-operation of the International Business 
Machine Corporation in designing a new set of 
punched-card machines for rapidly searching and cor- 
relating information. With the aid of the new I.B.M. 
machines, the new approach to the analysis of in- 
formation was demonstrated last summer in Wash- 
ington, D. C., and New York. The interest aroused in 
governmental and scientific circles clearly demon- 
strated the value of the present program now being 
pursued at an accelerated rate. A broad range of 
scientific and technical terminology is being systema- 
tized in order to make machine-searching methods 
more generally applicable. 


Uncertainty Analyzed 


B ucaBoo of design and production engineers are 
the erratic variations which occur during the 
manufacture of a product. Tolerance limits and all 
manner of quality control procedures are required in 
order that such variations may be kept to a tolerably 
low level. But even under the most rigid system of 
inspections and checks, some variations are bound to 
occur. Minimizing such variations, which are called 
“uncertainties” in instrument engineering, is thus an 
objective of very considerable practical — as well as 
theoretical — interest. 

An important phase of the uncertainty problem, 
particularly in the design of complicated instrument 
systems, is determination of the effect which uncer- 
tainty in each component may have on the cumula- 
tive error, or uncertainty, in the final output of the 
system. This phase is the subject of a study, “The Ef- 
fect of Component Uncertainties on System Output 
Uncertainty,” by Henry B. Brainerd, 49, member of 
the staff of the Institute’s Instrumentation Labora- 
tory. The study has been sponsored by the United 
States Air Force, primarily for benefit of design engi- 
neers and specification writers. It is intended to over- 
come many of the difficulties that, in the past, have 
deterred engineers from making full practical use of 
theoretical possibilities in the study of uncertainties 
because of the complexities of the problem. Results 
of the study are presented in a usable form that 
eliminates guesswork, minimizes computation, and 
assists the engineer to focus his attention on the un- 
certainty of those sources and components that make 
their greatest contribution to the total inaccuracy of 
the output. ; 
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t began at the end of an enervatingly hot day of 
ssary travel climaxed by an hour of dust diet from the 
elect. powdery gravel road. Our group of 10 or so was 
sible | tired and hungry, but typically willing, albeit in a 
definitely passive mood toward cormorant fishing. 


orma- 


‘iness 
st of The neat little pavilioned river boats, lined along 
| con. the stone-paved quay, already raised spirits percep- 


B.M tibly. Soon our boat, with a score of other identical 
‘| craft, was being poled upstream as the lowering sun 


4: lighted the steep wooded hills on our right. We might 
sd in be able to take this after all. Then the ice was broken. 
non. At the foot of a small chute of rapid water, we were 
ing told that we could await the haul-up crew now far 
a upstream or get out and push. At this, half a dozen 
aan staid professors rolled up trousers and jumped in. 
bode We sensed wonderings in our Japanese hosts as to 
what might happen next. Trousers got wet, but our 
boat got upstream with all pretensions of dignity 
irretrievably left behind in the swirling waters of 
the chute. 
are Presently, as we sat on our floor cushions in two 
the rows facing each other at close quarters, there ap- 
all peared the ‘excellent Japanese beer, followed leisurely 
J in by an equally excellent sea-food picnic supper. Soon 
bly we elected to beach on the low gravelly left bank 
: of opposite the hills to watch the sun drop clear behind 
1 to the distant mountain range, while giving the few re- 
led maining piles of cumulus a radiant glow of pink. 
Venus appeared over what could have been a far- 
as away view of the Sandwich Range of New Hamp- 
shire. This evening was developing charm. 
-m, Other boats ranged nearby along the shore, 
ent with quiet Japanese family partie s. One's glance lin- 
on. gered here and there on faces bespeaking life found 
le. good and serene. Soft singing was se by the 
the pop and swish of Roman candles purchased from the 
ef. | , small peddler’s boat. A plaintive Japanese flute and 
vat a pair of child musicians added to the gentle night 
a sounds reaching us. 
. As darkness gathered and the Big Dipper emerged 
ed a rustle announced the approach of the fishing boats, 
vi each with its baskets of cormorants, its iron torch 
basket hanging from a bent pole in the bow, and its 
ve crew of three. On shore the birds were taken singly 


of from their baskets, petted and fondled, then ringed 
and tethered on a heavy 15-foot cord. The ring on 


es 
ts each cormorant’s neck serves both as a sort of dual- 
at purpose “go, no-go” fish gauge and as a halter collar. 
id It permits small fish to be swallowed, but larger ones 
~ to be held in the gullet for subsequent disgorging by 
ce 


of Practicing a privilege granted to his family many centuries ago, 
, this cormorant fisherman placed each bird in the fishing team 
only after careful examination verified its fitness for the fish- 
ing run. 
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an upward stroke of the fisherman’s hand. Meanwhile 
a fire for kindling brands for the torch baskets was 
built on the gravel, sharing the lighting labors with 
the rows of Japanese lanterns softly glowing in each 
pavilion craft. 

Suddenly the flute player and itinerant singers 
were forgotten as the lighted brands were hurried 
to the torch baskets, boats pushed off, birds put in 
the water, and a midstream cavalcade formed all in 
a moment. Pavilion boats formed in echelon 20 or 30 
feet from each fishing boat, and action came fast. 
Cormorants swam and dove while the fisherman 
holding some 10 tethering lines hurriedly undid the 
twists and weavings formed Maypole- -like by the fast 
maneuvering birds. When a bird emerged with an 
especially large fish, he was pulled in and “stripped” 
immediately, returning to duty within three seconds. 
All this was seen by the eerie light of fiercely blaz- 
ing pine knots with a witchery and romance of which 
the theater could be jealous. Excitement ran high. 

Then, as suddenly as it had begun, the down- 
stream fishing run was finished. We were poled 
slowly to our stone quay; we disembarked and re- 
turned to Nagoya from the famous Nagara River 
outside Gifu and its centuries-old tradition of cor- 
morant fishing. 
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Starting its work at Tokyo, the Mission subsequently held 
working sessions at Kyoto, Nagoya, Fukuoka (on the southern 
island of Kyushu), Sendai (north of Tokyo), and Sapporo (on 
the northern island of Hokkaido) before the final session and 
report writing at Tokyo. Transport was mostly by air. 


Mission to Japan 


Our Engineering Education Mission to Japan had 
come to this land of natural beauty and gracious peo- 
ple as the result of an invitation of Major General 
William F. Marquat (representing the Supreme 
Commander Allied Powers generally referred to as 
SCAP) to the American Society for Engineering Ed- 
ucation. Leading Japanese educators and members 
of the SCAP staff had agreed that a full and free 
exchange of ideas between Japanese and American 
engineering educators could produce valuable re- 
sults; hence the invitation. The Mission included 15 
professional engineering educators representing a 
cross section of American institutions, large and 
small, public and private, institutes of technology, 
and universities.* Its members came from east and 
west, from nearly every branch of engineering, and 


*Membership of the Mission is given at the end of this ar- 
ticle, page 386. 
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ranked from assistant professor to college president, 
The Unitarian Service Committee, a nonsectarian, 
nonpolitical, nonprofit corporation, long experienced 
in operating humanitarian foreign missions, provided 
administrative services under an Army contract. Per. 
haps most important, it provided our executive off- 
cer, Miss Dorothy E. Snavely, a veteran of two 
Japanese Medical Missions of the Unitarian Service 
Committee, and a treasure beyond price. 

Army support was superb. Outside the continental 
United States we traveled on military orders with 
high priority. Special flights of a C54 transport air- 
plane (military designation for a DC4) for the long 
hops between Japanese cities saved us precious days 
of working time. VIP (Very Important Person in 
occupationese) status, while suggesting a pretension 
not too congenial to professors, provided in practice 
invaluable facilities and freedom from red _ tape. 
Briefing and orientation to a foreign culture were 
excellent. Our basic and only professional instruc- 
tions were to discuss engineering education broadly 
with our Japanese counterparts. Such freedom and 
support left us in the rather vulnerable position of 
having no alibi if we didn't produce results, but of 
course this is just the position that calls forth the 
best effort of responsible people. Our group has 
reason to hope that its efforts are not without useful 
results. 

Our Mission activity centered about six principal 
university localities: the capital and university cen- 
ter, Tokyo; the ancient capital and great cultural 
city of Kyoto, with its industrial neighbors, Osaka 
and Kobe; Nagoya, with its vigorous Institute of 
Technology; Fukuoka on the southern island of Ky- 
ushu; Sendai, somewhat isolated well the 
main island of Honshu, but from which good men 
and work have come; and Sapporo, far away on the 
northern island of Hokkaido, where almost 
senses a New England or Wisconsin landscape. Five 
and a half of our seven weeks in Japan during July 
and August, 1951, were spent in some 220 program- 
med panel and group discussion sessions in these six 
cities. Excellent briefing, planning sessions with our 
Japanese associates, and orientation aids filled the 
first week in Tokyo. In the last week, also at Tokyo, 
a 75-page report with a 130-page appendix was 
prepared, mimeographed, and submitted on_ the 
morning of our departure. In between, we saw many 
of the natural and cultural beauties, institutions, and 
folkways of the country. Strangely enough, ennui 
did not seem to be a serious problem! 

Our work was given vital impetus by a strong 
and active Japanese Central Executive Committee 
of the Institute for Engineering Education, as the 
over-all program with the Mission was called. In 
fact, it seemed that our Japanese confreres worked 
harder than we, though perhaps one should take 
into account the fact that they had a fresh team 
awaiting us at each new location. Our initial concern 

about establishing rapport dissipated at the first 
planning session. Early agreement was obtained to 
use the panel- and group-discussion technique in 
stead of lectures, even though our hosts were un- 
familiar with this technique. Every session had 
Japanese and American cochairmen. 
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Subject matter for programs, largely selected by 
Japanese preferences, ranged over the entire field of 
engineering education from administration and re- 
lations with industry to student counseling and 
classroom technique. We found ourselves faced with 
searching inquiries about their problems and ours 
in engineering education, which, despite many ma- 
jor environmental and cultural differences, are bas- 
ically similar. 

At most, language difference was an inconven- 
ience, not a barrier. All programmed meetings were 
conducted with interpreters. For two-thirds or more 
of the Japanese professors, however, rather than 
being an absolute necessity, translation provided a 
check on, and practice in, their oral- English plus the 
emphasis of repetition. Various indirect evidences 
showed not only literal understanding, but sensitive 
perception of the spirit of an idea as well. Of course 
we soon learned to speak slowly, to enunciate dis- 
tinctly, and to use reasonably ‘simple, direct, and 
easily — sentences stripped of nonessential 
ideas. Fairly sophisticated words caused little trou- 
ble if used as Webster and Fowler suggest. One way 
to improve one’s English is to speak to Japanese! 

Mission members have repeatedly been asked 
about the Japanese attitude toward Americans. Our 
reception on the country roads or small back-street 
shops was uniformly gracious and marked by a de- 
sire to please that could not be expk ained by formal 
politeness. Among our professional associates we 
were treated with a consideration and generosity 
far beyond the bounds of traditional Japanese 
courtesy. 

Thus our terms of reference, the facilities placed 
at our disposal, the attitudes and efforts of both 
our Officials and the are and all other aspects 
of our environment provided a setting notably free 
from annoy ing or frustri iting circ imi unces. Our only 





An American, walking about the campus of Tokyo University 

without knowledge of his whereabouts, might spend some time 

discovering that he was outside the United States, except for 
the people he might meet. 
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Kokichi Mikimoto, originator of successful commercial pearl 


culture, and Professor Harold L. Hazen, °24, head of the Mis 

sion. A notable personality, Mr. Mikimoto, at the age of 93, is 

looking toward new and more scientific methods of advancing 
his industry 


irritant was heat. In .midsummer Japan provides 
temperature and humidity somewhat more gener- 
ously than Washington, D.C., but without its air con- 
ditioning. 

The exceptional degree of congeniality that de- 
our group was no less fortunate than 
each other prior to ar- 
the notable first week 

Association of Japan 
issue of The 


veloped 
fortuitous. Few of us knew 
rival in Tokyo. Then came 
end as guests of the M.LT. 
(as recounted in the November, 1951, 
Review). The return from the visit to the scenic Ha- 
kone region saw the team spirit already established. 
This spirit never lapsed. It soon dev eloped the free 
give and take of a closely knit family, resolving dif- 
ferences without residual feeling, pulling solidly 
together without losing one whit of individualism - 
and who ever saw established professors without 
individuality? It was a team such as a chairman may 
dream about but rarely experiences 


Engineering Education in Japan 


Betore giving any observations 
about Japan, one should provide certain elementary 
facts. Japan’ s area, of which roughly a sixth is arable. 
approximates that of California. Het population of 
$3,000,000 is well over half that of the United States. 
With perhaps the most intensive hand cultivation 
known, Japan can grow only 80 per cent of her food. 


impre ssions OF 


Her only important economic resources are fair coal, 
power, and labor. To eat she 
hence the importance 


good hydroelectric 
must manufacture and trade; 


of technology to her very existence. Evervwhere one 
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The Hoko, as a part of the Gion Matsuri, or festival, in Kyoto, 

dates back to 876. A procession of floats, such as that shown 

above, moves through the main streets on July 17 and 20. Not 

shown here is a 30-foot pine tree rising above the roof of the 
float. 


sees evidence of an economy of scarcity, aggravated 
now, of course, by the destruction of war, but clearly 
evident in long-established cultural and traditional 
patterns. Even in the highly developed art of flower 
arrangement these beauty-sensitive people econo- 
mize, "with an effect of notable be vauty, by using only 
one or two simple elements with great skill where 
we use a lavish bouquet. The Japanese show much 
ingenuity in living inexpensively and simply. 

This economy of scarcity, indeed austerity, is evi- 
dent in the universities. Buildings, while adequate, 
are sparsely equipped. Central heating was a victim 
of war-scrap drives, although after re anova the iron 
ironically was found too impure to be useful as 
scrap. Libraries are woefully inadequate in collec- 
tions, and circulation is severely restricted. Profes- 
sors salaries are at the $40-per-month level, of 
which 70 per cent goes for family food. In general 
teaching laboratories are meagerly equipped, fre- 
quently with pre-World War I apparatus. Research 
laboratories fare much better, a fact symbolic of the 
heavy emphasis on research as the primary function 
of a university. Along with this emphasis on research 
are found the glorification of the professor and other 
expressions of the strong German influence that fit 
naturally into the Japane se love of hie srarchy. 

In all this, one finds that the student takes a 
rather secondary role. He attends lectures, does some 
laboratory work, takes an examination once or twice 
in his university career, and gets his degree. Text- 
books are almost unknown, homework nonexistent, 
physical facilities for study at school or at home vir- 
tually absent, and most communication between pro- 
fessor and student is formal and one way. However, 
selectivity for entrance is extremely high, and good 
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students survive. In general, graduates are charac. 
terized as too exclusively theoretical in interest and 
aptitude to be of greatest use to industry. 

This system, in which only the superior person 
benefits academically, has produced some notable 
men, for example, Honda, Yagi, Okabe, and Yukawa, 
to mention a few. But it has been less successful in 
providing Japanese industry with the many well- 
trained engineers that our ‘American industry finds 
essential to high-quality products and continuing 
new developments. Some Japanese technical prod- 
ucts are excellent, but many are of indifferent 
quality, and too often distinguishable from Western 
prototypes only by the Japanese name plate. Qual- 
ity control is largely unknown. The inspector who 
rejects a part is deemed to have thereby brought 
personal disgrace to the workman who made it, an 
extremely serious matter in Japan. 

One sees that great potential benefits to Japanese 
industry would accrue from substantial numbers of 
young men who were trained to view practical tech- 
nical problems objectively, to see the whole problem 
and to apply scientific principles with common sense 
to its solution. Many of Japan’s leading engineering 
educators are fully aware of these facts and are 
courageously pushing against the traditions which 
have been upheld for years. They gave strong sup- 
port to the work of our Mission. 

From first to last we emphasized that any endur- 
ing change in Japan’s engineering education can 
come only from the Japanese themselves. It must be 
responsive to Japanese needs, conditions, and sense 
of values. We told them, usually in response to in- 
quiry, what we did in America and why. On occasion 
we told why we would find a Japanese usage unac- 
ceptable in America, but we had neither the author- 
ity nor inclination to tell them what to do. In the 





Accomplished dancers, conversationalists, and players of the 

samisen, the geisha in Japan traditionally perform social func 

tions of the household, leat ing to Japane se wives the home 
making phase 
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closing summary, the Japanese took particular note 
of this attitude and the stimulus that it had provided. 

Perhaps the most useful immediate result of the 
Mission was the bringing together, for the first time, 
of large numbers of Japanese engineering educators 
and industry representativ es for broad-based consid- 
eration of engineering education and its relation to 
industry. In such matters the natural Japanese pat- 
ten is individualism with very limited mutual ex- 
change. Toward the end of our program, we were 
told that informal Japanese sessions were extending 
far into the night. This phenomenon, so familiar in 
our scene as the source of fruitful conceptions, was 
a novel break in Japanese tradition. We hope that 
this innovation may endure. Actually the initial steps 
in the formation of a Japanese counterpart to our 
American Society for Engineering Education had 
been taken before we left Japan. Such a society, in- 
cluding industry members as well as university peo- 
ple, would provide a forum that could make great 
contributions to Japanese engineering education. 

The last and summary session with the Japanese 
during the final, report-writing week in Tokyo, was 
indeed heartening. While the little signs that one 
always watches as unstudied indicators of reactions 
had suggested reasonably good communications, we 
found not only excellent literal comprehension but 
a remarkably sensitive perception of the underlying 
spirit and implications as well. We left with a sense 
of having achieved more than a casual exchange of 
commonplaces, of having rather reached the heart 
of the subject with our Japanese fellow educators. 
We had worked hard toward such a goal. 


American Professors Learn Too 


Yet withal we somehow managed to see a bit of 
Japan. Paradoxically, a strenuous professional as- 
signment seems to provide a superior access to the 
cultural and natural attractions. SCAP doctrine en- 
courages close acquaintance with the country as a 
direct contributor to that understanding of a strange 
culture so necessary to effective work “with its peo- 
ple. Encouragement took the tangible form of staff 
cars available on call, of numerous invitations by 
officers to show us interesting sights, of transporta- 
tion arrangements to provide optimum use of our 
time, and of virtual thwarting of red-tape specialists. 

For their part the Japanese could easily have kept 
us busy 24 hours per day without work sessions. For 
ex ample, a hint of interest in white-water boating 
resulted in arrangements for running the famous 
Hozu River rapids amid spectacular mountain scen- 
ery near Kyoto. 

A high point was the visit with Kokichi Miki- 
moto, the originator of successful pearl culture. A 
motorboat ride takes one from the electric car sta- 
ig at Kasikojima through the islands of Ago Bay 

» his home pearl farm at Takoku, one of his 11 
bo One sees women diving for three-year old, 
naturally grown, pearl oysters in which spherical 
seeds, made of Mississippi River mussel shell, are 
surgically inserted with a bit of mantle tissue as cores 
for pearls. After the operation the seeded oysters are 
placed in wire mesh baskets and hung from rafts in 
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Japanese streets, lined with small shops 
and sometimes shaded with cloth or split-bamboo awnings, are 
a fascinating sight, day or night. 


Filled with people, 


the bay, where they feed on plankton brought in by 
the tidal currents. U p to four years later, when the 
oysters reach old age, the pearls are removed, sorted, 
drilled, and assembled in strings for world markets. 

Mr. Mikimoto, 93 years young, looks ahead to at 
least eight more years of life to accomplish his 
“must” projects. At a luncheon on the porch of his 
guest house overlooking the bay from a height, he 
told us that his de velopme nt of pearl culture had 
been largely empirical, but that he was confident 
that the application of biology, chemistry, and phys- 
ics would produce great improvements in quality 
and yield. Though he apparently knew no English, 
his perception, clear mind, and enthusiasm made 
conversation with him an inspiring experience. Trans- 
lation merely provided a certain leisureliness of 
pace and moments for reflection. His re sponses were 
crystal clear, even on subtle points. A gracious and 
kindly man, he has been host to many thousands, 
from the G.I. private to many a world figure. 

Japan’s ancient capital and cultural center, Kyoto, 
was purposely spared the American bombings that 
so thoroughly devastated practically all other im- 
portant cities of Japan. Nestled among surrounding 
mountains, Kyoto’s setting begets naturally the 
beauty wrought by her people. Founded in 746 
A.D., it was capital from then until 1868, when Edo, 
Tokyo (Kyoto with its syllables inter- 
changed), became the capital city. Kyoto’s vast 
wealth of tradition and beauty could barely be 
sampled during spare hours and a week end 

By one of our many strokes of good fortune, our 
visit coincided with the Gion Matsuri, Kvoto’s festi- 
val of July 16 to 24, dating back to the Ninth Cen- 
tury. It originated in a mass supplication to the 
gods for delivery from a great pestilence. We saw the 
large Hoko or procession cars, towering SO feet or 
more and capped by sizable pine trees, mov ed 


renamed 


oOo 











Left: At Kyoto this huge reinforced concrete torii, symbol of the Shinto religion, marks the entrance to a shrine area. Smaller 

wooden versions are to be found everywhere in Japan. Right: No waste is permitted if the nitrogen cycle in Japan is to be bal- 

anced. Hence, city wastes are transported to the fields in the ubiquitous covered wooden “honey. bucket” sewerage system, Con- 
siderate owners sometimes provide shade for their draft animals. 


through the streets on the last day of the festival 
back to their home shrines. The sides of these Hoko 
carry old Flemish tapestries, oriental rugs, and other 
hangings that one normally sees only in museums. 
In the larger Hoko an open room or balcony 15 feet 
above the street houses a score of musicians playing 
Japanese flutes. Two ceremonial coachers, on a tim- 
ber over the front axle, perform a sort of formal 
dance with fans and chant encouragement to the 
many men hauling the car by two long ropes. Shinto 
monks in light blue kimonos accompany some cars. 
Though the cars are rich and elegant in decoration 
and constructional detail above, the design of the 
running gear may well date back to the time of 
Charlemagne. The front axle is fixed: hence, cor- 
ners must be negotiated by prying the massive front 
wheels onto a green sapling corduroy pad over whose 
slippery bark the wheels can be inched around the 
turn te the accompaniment of many grunts and pro- 
fuse sweating. We were told that trolley wires are 
removed each year to permit passing of this proces- 
sion. Other smaller similar floats called Yama were 
carried a few paces at a time by means of timbers 
shouldered by many men. Then there are the elabo- 
rate gilded palanquins called Mikoshi in which the 
gods are carried from their normal shrines to the 
city for a few days to be near to the people. We were 
told that the former religous significance of this and 
other festivals has largely been replaced by a popu- 
lar festival spirit. In this strange combination of 
spectacularly rich color, artistic detail, and treasure 
decorations on one hand, with the primitive mechan- 
ics on the other, one sees a symbolism of much in 
Japan’s culture. 

During the festival evenings while the Hoko and 
Yama are on exhibition in the city streets, they are 
hung front and back with a solid panel of paper lan- 
terns whose soft glow fills the narrow streets. Japa- 
nese lanterns as used by the Japanese, sometimes 
massed, sometimes in dense or multiple lines, some- 
times singly or in small g groups in the intimate streets, 
are an artistic success far beyond that of our evening 

garden party use of them. An evening spent wander- 
ing from Hoko to Hoko among thousands of Japanese, 
also quietly drinking in the eerie beauty, invites a 
quick return to this fairyland come true. 


$56 


At Kyoto one can see Japan’s small hand industries 
in operation, even on a Sunday morning. On cloi- 
sonné, damascene, lacquer, wood-block printing, and 
silk weaving still is lavished the personal skill of 
the individual worker in handicrafts that the West- 
ern wages have virtually eliminated from our econ- 
omy. Wood-block prints are hand printed without a 
press from hand-carved, flat-grain cherry blocks. As 
an example at random, an 11- by 18- inch print of a 
mallard duck in flight, exquisite ly shaded, uses over 
40 separate blocks and printings. Perfect registra- 
tion comes from one corner and one lateral stop 
carved into the block. One set of blocks gives about 
300 prints before the sharp corners wear too much. 
Such a print sells for 300 yen, which, at the official 
rate of 360 yen per dollar, amounts to some $0.85. 
The damascene process is more involved. It pro- 
duces flat plaques that are assembled for bracelets, 
necklaces, miniature screens, and cuff links. Steel 
sheet cut to appropriate outlines is sharply grooved 
by light hammering of a sharp, hand- held chisel. 
Some 200 grooves per inch are cut in each of three 
directions. Designs are formed by hammering fine 
gold and silver strip against this furrowed steel sur- 
face, thus locking the two surfaces of steel and de- 
sign metal together. The gold and silver front sur- 
faces are figured to enrich the design. The steel 
then given a hard permanent black oxide finish by 
24 two-hour cycles of nitric acid dip, ammonia dip, 
and baking. Next this steel disc is set into a flat sil- 
ver (sometimes brass) saucer whose edges are shaped 
up around the steel to hold it. Finally the discs of 
appropriate size and shape are asse mbled with links 
or hinges to make the completed object, not forget- 
ting the Japanese “inner beauty” in the form of en- 
graved designs on the back side of the silver discs. 
A couple of workmen were making cuff links with 
the seal of the U.S. Marines. The semper fidelis on 
the scroll at the top was letterpress perfect when 
examined with a hand lens, yet most of the work- 
men neither wore glasses nor used a loupe. A 15- 
segment bracelet, each segment of which is a 
complete separate work of art in itself, exquisitely 
wrought, sells for 1,200 yen to 2,000 yen ($3.30 to 
$5.50 roughly), depending on width. 
(Continued on page 378) 
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Having Writ, Moves on 


Personal Writing Implements Benefit from Technology, 


but Time and S 


Style Bring Inevitable Change 


By FREDERIC W. NORDSIEK 


HE ability to communicate by speaking and 
writing is considered a prime point of differ- 
entiation that sets mankind apart from other 
animals. But, except for the invention of printing, 
progress in methods of communication was exceed- 
ingly slow until about the time of the industrial revo- 
lution. Great strides have been made during the past 
century, however, and at the present time we seem to 
be standing on the brink of very many changes. 
Already, “highly important and e xceedingly signifi- 
cant progress has been made during the past de cade 
in developing information theory and in arriving at a 
fundamental idea of what really constitutes informa- 
tion after all. Stimulated, in part, by the need for pro- 
moting rapid and effective communication on an in- 
ternational basis, serious research is now going on in 
the study of languages in a truly basic, quantitative 
way. Such studies are not alone of academic interest 
to the linguist or psychologist: they have highly im- 
portant, potential applications. One possible applica- 
tion of research now going on is aimed at devising a 
translating machine for conve rting concepts from one 
language to another; another seeks to find techniques 
for converting the spoken word directly into print 
without intermediary human aid. Many advances 
have already been made, for example, in classifying 
data, in devising and using computing machines, in 
printing by a variety of photographic techniques, in 
developing methods for mz aking four-color process 
halftones by electronic procedures. The commercial 
applications of these developments are probably not 
very far in the future. 
Current progress, such as that mentioned above, 
appears to be aimed primarily at improving those in- 


+ te 


‘ strumentalities which are beyond the financial reach 


of the solitary individual. But progress has also been 
made in other fields, and it is interesting to examine 
the mild revolution in personal writing implements 
that has come about in recent times. 

Perhaps the goose quill, sharpened to a suitable 
point, has made as great a contribution to our present 
way of living as any instrument of writing. It was 
with such naturally grown implements that medieval 
manuscripts were copied by learned monks, and such 
famous documents as the Declaration of Independ- 
ence, and our own Constitution and Bill of Rights, 
came into being. But, for all its good service, the 
goose quill pen can now be found only in historical 
museums or antique shops. 

The old-time, steel pen point, set in a wooden 
holder and dipped into an inkwell, was little used until 
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the Nineteenth Century and did not come into wide- 
spread use until the middle of that century. Tod: Ly, 
after roughly a century of use, such pens have virtu- 
ally disappeared from the conte mporary scene. Ex- 
ce ptions to this general statement must be made for 
the notorious post-office and hotel-room pens and 
those on the depositors’ desks of a few banks. But 
even in banks, the old-fashioned pen has been largely 








“Story of 


One of artist Edward Laning’s murals (depicting the 
the Recorded Word” in the New York Public Library) portrays 


a monk of the Middle Ages seated in a monastery patie 
1 monk the Middle Ag uted i ist patiently 
copying a manuscript with a reed pen. 
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replaced either by fountain pens anchored with 
sturdy chains to prevent pilfering, or else by the “one 
dip” pen. The latter implement resembles a fountain 
pen except that it lacks the internal ink reservoir; 
it remains immersed in ink when not in use so that the 
channels and grooves behind the nib are kept filled 
with ink by capillary action. 

Although fountain pens have been on the market 
since the 1880’s,* they were for a long time held in 
limited use, both by high cost before they were 
brought into mass production, and by the method of 
penmanship taught for many years in American grade 
schools. This method required that the pen be held 
well back from the point. Since the fountain pens then 
available could be grasped comfortably only near the 
point, they were outlawed and severe penalties were 
imposed on students found in possession of one. But 
by now grade-school authorities, co-operating with 
the inevitable, have accepted fountain pens. 

The original fountain pens were filled by unscrew- 
ing the nib and employing a medicine dropper to 
introduce the ink, but they gave way to more con- 
venient designs. Today, fountain pens are much the 
same as they were when the first self-fillers were 
marketed. Changes since the first self-fillers have been 
mainly in style features. In spite of lifetime guaran- 
tees, new styles and designs have been introduced 
and “ballyhooed” for the purpose of promoting obso- 
lescence, much as automobile manufacturers use styl- 
ing for the same purpose. Perhaps the sole truly utili- 
tarian change that has been made is the cap that slips 
on rather than having to be screwed on, thus saving 
the user a negligible (perhaps infinitesimal) amount 
of time. 

It is not surprising that fountain-pen makers have 
to promote obsolescence, for a good fountain pen is 
virtually imperishable, except for the rubber sac 
which dries, stiffens, and cracks in time, but is easily 
replaced. But some modern pens no longer employ 
rubber sacs, and hence are even less subject to the 
usual deterioration. As fountain pen nibs are tipped 
with the hard element, iridium, they will withstand 
almost limitless friction against paper. Mechanical 
parts are few, and moving elements are used only 
when the pen is filled. Indeed one sometimes sees 
veteran fountain pens a quarter of a century old or 
more in daily use. 

The ball point pen has altered the writing imple- 
ment field much less than the fanfare accompanying 
its appearance led one to anticipate. (A good account 
of the genesis of the ball point pen, together with a 
personality sketch of the man who introduced it to 
America, may be found in the New Yorker, February 
17, 1951, page 39, et seq.). Although the ball point pen 
has some spheres of special usefulness, it suffers 
certain inherent shortcomings that have prevented 
it from wholly displacing either the ink pen or the 
pencil. Perhaps the most extraordinary part of the 
entirely remarkable story of the ball point pen is the 
price change that has occurred during its relatively 
short life. The first ball pens cost $15 or $20. Today 
pens made by the same companies with identical 
working parts sell for about $1.00, and equally utili- 
tarian ball pointers may be had for less than $0.25. 

°L. E. Waterman, U. S. Patent, February 12, 1884. 
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From the simple instrument for writing, described 
in 1565 by Konrad Gesner of Zurich, pencils have also 
evolved into elaborate and decorative mechanical 
contrivances. But the prototype, a stick of graphite. 
clay mixture, imbedded in a wooden case, is stil] 
widely used and enjoys many stubborn adherents, 
Indeed one mechanical pencil maker advertises that 
his product “feels like a wooden pencil.” Mechanical 
pencils first gained a foothold when someone thought 
of making a thin lead, 0.046 inch in diameter, to pro- 
vide a fairly sharp point comparable to that acquired 
by the wooden pencil when it is ground in a pencil 
sharpener. Later this idea was further extended in the 
launching of an ultrathin lead, 0.035 inch in diameter. 
For several years these two sizes have been standard 
on the market. 

The original mechanical pencil design, and the one 
that still predominates, uses a screw mechanism to 
feed the lead. More recently introduced, a different 
principle employs a clutch, actuated by depressing a 
button at the top of the pencil, to advance the lead. 
This arrangement permits leads to feed one after an- 
other from within the pencil so long as the supply 
lasts, so that the more frequent insertion of a fresh 
lead, as required in the screw feed type pencil, is 
thereby eliminated. 

A substantial sociological aspect of writing imple- 
ments is their significance as caste marks in the mod- 
ern business office. Here the number and variety of 
writing tools an individual uses is often an inverse 
measure of his standing on the organizational ladder. 
Thus, the lowly clerk is apt to possess a wide assort- 
ment of pencils and pens, which he bears in grand 
array across the top pockets of his vest and uses stead- 
ily throughout the day. As men achieve better paying 
positions, they perform less and less calligraphy 
themselves. Their thoughts are transferred to paper 
via stenographers or dictating machines; the signing 
of time sheets, requisitions, and so forth is delegated 
more and more to subordinates. Even checks are fre- 
quently signed with signature plates. 

Acme of this trend is the “executive pencil,” which 
may be seen in stationery stores in any urban office 
district. This gorgeous, golden mechanical pencil 
holds a soft crayon about a quarter of an inch in di- 
ameter. It becomes the top executive's sole writing 
implement. On rare occasions, when he has to initial 
a document, he employs it. Its main purposes, how- 
ever, are ceremonial. For example, it is employed as 
a baton to emphasize points made during a confer- 
ence. Emotions may be registered with it, as when it 
is tapped on the desk to show vexation. It is also use- 
ful to dismiss conferees, for which purpose it is re- 
turned to the pocket with a sweeping gesture, indicat- 
ing unmistakably that the audience is at an end. 

Young children, even before the blackboard stage, 
are often given crayons with which to scrawl on 
paper. Thus, those persons who climb the ladder of 
success high enough to become users of executive 
pencils complete a full cycle, and find themselves 
once again using a blunt crayon as their sole writing 
implement. 

As befits an era of mechanization, the typewriter 
has provided still another means of personal writing. 


(Concluded on page 390) 
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Of Yankee Granite — I 


For 110 years, Bunker Hill’s Rugged Obelisk 
Has Commemorated the ‘pirit of Independence 


By E. H. CAMERON 


PROLOGUE 


On Saturday, June 17, 1775, on a fortified hilltop farm near Bunker's Hill, 
Charlestown, Mass., a volunteer force’ of American citizens faced the pro- 
fessional soldiery of the world’s strongest nation. When their scant supply of 
ammunition gave out, the survivors retired in good order, to learn later that 
140 of their neighbors and other companions had been killed in the fight. 
Their battle is therefore registered as an American defeat. It proved to be a 
striking victory, however, for historians agree that the Battle of Bunker Hill 
set the pace that led to ultimate victory in the American War of Inde- 
pendence. This little force of farmers, mechanics, tradesmen, and profes- 
sional men had demonstrated how Americans should fight, when their inde- 


pendence is threatened. 
On the field where the battle was fought, the Bunker Hill Monument has 


now stood for over a century, the rugged lines of its granite masonry sym- 
bolizing the enduring strength of the stern spirit of American independence 
that it commemorates. 


snout 40 years after the Battle of Bunker Hill, all New England 
was deeply stirred by a pamphlet published by Major General 
Henry Dearborn who had taken part in the engagement. The 
pamphlet accused General Israel Putnam, one of the most revered of 
the Revolutionary heroes, of incapacity and cowardice in the battle. 
Thereupon, the Battle of Bunker Hill was fought over and over again, 
at the wharves, sail lofts and ropewalks of Boston, and in all places 
where men gathered to work and to talk about the events of the day. 
Crowded nine inside and five on top of the jolting four-in-hand stage- 
coaches from Boston, friends and foes of the popular Revolutionary 
hero would wrangle over his conduct at the battle. It would be a long 
argument, at five miles per hour, with little room for gestures. With 
tankards in hand, by the warm fireplace in the low-ceilinged tavern 
of the village where the coach would stop for the night, the passengers 
could express their convictions more forcefully, and the Battle of 
Bunker Hill would become a very live topic indeed. The furor over 
the Putnam-Dearborn controversy became secondary, however, as the 
bald fact was realized that, aside from a small wooden column, no 
memorial existed on the site of one of the most famous military engage- 


.ments of American history. 


In the good Yankee fashion a group of prominent citizens conferred 
over their Madeira wine and coffee on ways to correct this humiliating 
situation, and in the year 1823, these men formed the Bunker Hill 
Monument Association, to solicit private contributions sufficient to 
build a monument on Breed’s Hill, where the battle had been fought, 
in the town of Charlestown, now a part of the city of Boston, Mass.’ 

Unlike the Washington Monument, which had to be completed by 
government funds, the Bunker Hill Monument was financed practical- 
ly wholly by private means. Our independent ancestors did not count 
much on government aid in the building of a memorial to relatives 
or neighbors who had died in the battle; such monuments were per- 
sonal matters. Of the total collected amount of about $134,000, only 

1From the start, the site of the battle seems to have been called Bunker Hill, al- 
though it was actually fought on Breed’s Hill. The probable reason for this inac- 
curacy is that Bunker's Hill was then 110 feet high, and the adjacent 62-foot-high 


Breed’s Hill was considered only a spur of the higher summit. Certainly, a con- 
temporary British military map is entitled, “A Plan of the Action at Bunker's Hill.” 
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Sectional view of the monument as depicted 
in Solomon Willard’s Plans and Sections of 


the Obelisk on Bunker's Hill. 
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From Bunker Hill Memorial Tablets — 1889 


When your great-great-granddaddy joined the Bunker Hill Monument Association, he received a certificate of membership with 
this fine view of old Boston of the year 1834. 


$7,000 — a grant from the Commonwealth of Massa- 
chusetts — came from other than private contribu- 
tions. (The amount raised to build the monument 
is roughly equivalent to $1,000,000 in modern 
money.) Aside from two donations of $10,000 each, 
the individual gifts i from a few at $1,000 to 
many at $0.25 each. Naturally, such a scheme of 
financing took a long time, and 18 years elapsed 
before the monument was dedicated. At a critical 
period, the Massachusetts Charitable Mechanics 
Association, started by Paul Revere and others, years 
earlier, joined with the Bunker Hill Monument 
Association to raise funds and help direct operations. 
At a still more critical period, the women of New 
England held a fair which brought in over $30,000. 
and the completion of the monument was assured. 

Surely, the record of no other national memorial 
provides such a true cross section of American 
democracy as exhibited in the roster of the rich, 
those of moderate means, and the poor but independ- 
ent citizens whose contributions made possible con- 
struction of the monument. 

The magnitude of American structures of the year 
1825, when the cornerstone of the monument was 
laid, was largely limited by the physical strength 
of those who had to build them — men, horses, ond 
oxen. To raise the huge stones of the monument to 
such dizzy heights was a tremendous undertaking 
with the crude construction methods of the day. 
The builders of the monument had much to inspire 
them to devise better methods, however, in the 
examples of other enterprises in this virile period of 
American development. Steam navigation had al- 
ready made notable progress in America, and while 
the lower courses of the monument were being laid, 
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the first steam locomotives began to appear on the 
young American railroads. Canals, waterpower de- 
velopments, and many new industries were being 
started in the young democracy. 

A great contribution of the builders of the monu- 
ment to the record of achievements of this period 
was their demand for granite in huge quantities to 
build it. This demand inspired the construction of 
the Granite Railway at Quincy, Mass. — America’s 
first railroad. 

The story of the promotion, design, and construc- 
tion of the monument is therefore doubly intriguing. 
It gives a vivid picture of the status of construction 
methods of the period, when America stood on the 
threshold of the age of machinery. It also reveals 
the spirit of audacious dete rmination of our con- 
struction forebears as they developed their un- 
precedented processes from which our present 
marvelously efficient methods of construction have 
sprung. The spirit of the builders of the monument 
is worthy of that of the heroes of the battle, which 
their masterpiece has now commemorated for over 
a century. 


The Obelisk 


Few modern architects, engineers, or contractors 
are privileged to work in such distinguished com- 
pany as did architect Solomon Willard, engineers 
Loammi Baldwin and Gridley Bryant, and contractor 
James Sullivan Savage, who de signed and built the 
obelisk which is called the Bunker Hill Monument. 
They were associated with Daniel Webster and 
young Edward Everett, both of whom later became 
Secretary of State; with Thomas Handasyd Perkins 
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(still revered in Boston as the man who endowed 
the Perkins Institution for the Blind), merchant 
rince of Boston, who had declined = ange by 
President Washington as Secretary of the Navy after 
counting his own fleet and finding that he owned 
more ships than were listed in the young American 
Navy; with the famous artists, W ashington Allston 
and Gilbert Stuart; and their monument followed 
the classic lines of the model submitted by Horatio 
Greenough, a Harvard student, who later became 
a noted American sculptor. 

To the amazingly talented architects and engineers 
of Egypt, 50 centuries ago, the Bunker Hill Monu- 
ment would have been a simple structure to design 
and construct. To these ancient builders, it would 
have appeared to be merely a somewhat stubby 
shaft, devoid of the beautiful, deeply carved hiero- 
glyphic record which ornamented their own obelisks 
from base to pyramidion (apex), and it would be a 
simple thing to erect. In fact, some would say that 
the monument is really not an obelisk, for it is built 
of many stones of a few tons weight each, whereas 
a single stone composed a typical Egyptian obelisk. 
Such stones sometimes weighed as much as 500 tons. 
They were transported hundreds of miles and by 
some now unknown method were erected to the 
vertical position by manual labor. 

Like the Egyptians, the modern engineer would 
also call the monument easy to design and build. 
Today’s light, thin-walled chimneys of comparable 
height, pose much harder problems of stability 
against wind, and their designers feel fortunate 
when a chimney can rest on as firm a foundation as 
the glacial drumlin soil of Breed’s Hill. Why, then, 
was the erection of the monument considered such 
an unusual feat at the time? 

The answer is obvious: the monument was built 
in the days of hand labor supplemented by animal 
power, and hand labor to the independent Boston 
mechanic of over a century ago did not mean hun- 
dreds of slaves tugging in unison to the drumbeat 
of an Egyptian timer, while an overseer cracked his 
whip. And the builders had determined to construct 
their monument of one of the hardest of building 
stones — New England granite — in the use of which 
there was then little precedent. 

When the Bunker Hill Monument Association 
offered a prize of $100 for the best design of a monu- 


ment, many plans, mostly of columns, were submit- 


ted. The Board of Artists of the Association (Daniel 
Webster, Gilbert Stuart, Washington Allston, Loam- 
mi Baldwin, and George Ticknor), who had to pass 
upon the submitted designs favored the Greenough 
model, based on an Egyptian obelisk of ancient 
Thebes. Although the directors had strongly favored 
a column, they yielded to the judgment of the Board 
of Artists and adopted the obelisk design instead. 

Upon the adoption of the successful design, a 
committee, of which Loammi Baldwin was chairman, 
was appointed to “report a design of an obelisk.” 
Baldwin was a Harvard graduate, who had studied 
abroad under the patronage of Count Rumford.’ 

2 The famous scientist, Benjamin Thompson, of Woburn, 
Mass., who later became an English citizen, and who estab- 
lished the fact that heat is a form of motion. 
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He had become one of America’s most. prominent 
engineers. Baldwin was responsible for the con- 
struction of the dry docks at the Charlestown and 
Norfolk Navy Yards; planned a canal tunnel (later 
built as a railroad tunnel) through the Hoosac 
Mountain; and was active in surveys for an adequate 
water supply for Boston, in the day when Boston 
people got their water from wells. Baldwin and his 
associates on the committee first went to the Boston 
and Roxbury Milldam (now Beacon Street), from 
which the monument would be prominently visible 
across the Charles River. Miniature models of dif- 
ferent dimensions were mounted on the Milldam 
fence and were viewed from a definite distance to 
the rear. In this highly practical manner, the size 
of the most striking monument on distant Bunker 
Hill was determined. 

The Baldwin Report on the design of the Bunker 
Hill Monument, described as neatly handwritten, 
was one of the valuable documents in the literature 
of early American engineering history. It ranks with 
the “Private Canal Journal” of DeWitt Clinton,* who 
promoted the Erie Canal; the report on American 
railroad standards of 100 years ago by Captain (later 
General) George B. McClellan of Civil War fame; 
Roebling’s report on the proposed Brooklyn Bridge; 
and sieniler historical documents that describe the 
methods from which the present processes of pro- 
motion and construction have sprung. 

As shown in the table of dimensions which 
follows, the monument, almost exactly, is built to the 
dimensions of the Baldwin Report, which was in- 
fluenced by the Greenough model. 





Dimensions of Monument 


(From Old Records) 


Height, above ground ................ 220 ft. 
Sides of monument, at ground level. .... 30 ft. 
Sides of monument, at base of apex... . . 15 ft. 
et EE rere rete e 12 ft. 
Minimum wall thickness, at base... .... 6 ft. 
Diameter of circular interior, at base.... 18 ft. 
Height of masonry elements: 
78 main courses, each with height of 2 ft., 8 in. 
5 courses in apex, each with 
ES ee eee ere 1 ft., 8 in. 
Height of capstone............... 3 ft., 6 in. 


Measurements given above have been taken from: 
Baldwin Report (1825) —Loammi Baldwin; Plans and 
Sections of the Obelisk on Bunker's Hill (1843) — Solo- 
mon Willard; History of the Battle of Bunker's (Breed’s) 
Hill (1875) — George E. Ellis. 

Data from old records do not always check modern 
measurements. For example, a modern reference gives 
the height of the monument as 221 feet. 











As described in the Baldwin Report, the circular 
winding staircase is composed of granite steps, 
starting with a width of about four feet and narrow- 
ing as the ascent is made. Baldwin called for “places 

$ William W. Campbell, Life and Writings of DeWitt Clin- 
ton (New York: Baker and Scribner, 1849). 


361 











of repose” (landings) at intervals. Modern architects 
call the part around which a circular staircase winds, 
the “newel.” Baldwin’s newel is a hollow wall, 10 
feet in diameter at the base, about two feet thick. 

Thus, the monument was designed by an engineer, 
not an architect. Baldwin violated a common rule 
for the proportions of ancient Egyptian obelisks, that 
the pyramidion should be as high as the base is wide, 
which is one reason why the Washington Monument 
is so beautiful. One regrets that architect Willard, 
who picked up where Baldwin left off, did not see 
fit to modify the Baldwin lines. There seems never 
to have been any question as to the monument’s 
material: granite, the native New England stone. 
Although we admire the Bunker Hill Monument for 
its somber strength, it cannot be called a structure 
of beauty, as is the lighter-tinted and finer-textured 
marble Washington Monument, with its sharper 
apex. 

We can also speculate on why Baldwin made the 
monument wholly of granite. At today’s prices, the 
circular inner surface of the shaft and the circular 
chimney, or newel, around which the stone stair- 
case winds, would be of tremendous cost. The 
dressing of the stone for a square inner area would 
be much cheaper. 

Before criticizing Baldwin on his ponderous stair 
design, which could be replaced by a light, modern 
fire escape, we should look at the status of the tiny 
American iron industry of his day. The ironmasters 
were recovering from the decline of activity in the 
War of 1812, during which they had lost their 
British market. Baldwin would know that certain 
early railroad promoters estimated that granite tracks 
mounted with iron plates would be less expensive 
than the English-rolled rails, which the Americans 
could not produce. With masons in Massachusetts 
receiving about $0.18 an hour, granite was con- 
sidered cheaper than iron. Baldwin therefore de- 
signed his stairway of granite, with a massive granite 
chimney “newel” to support the inner ends of the 
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This appears to be the Egup- 
tian obelisk which inspired 
the design of the Bunker Hill 
Monument. Located at the 
temple of Luxor, it has been 
described as one of the finest 
monuments of Thebes. Its 
two-inch-deep hieroglyphics 
describe the record of an au. 
tocratic dynasty, and the 
promoters of the Bunker Hill 
Monument emphasized the 
contrasting fact that their 
monument was to celebrate 
an outstanding event in the 
annals of democracy. 


From The Nile Boat — 1850 


treads. Long before the monument was completed, 
however, a square staircase of either cast iron or 
wrought iron could have been produced, economical- 
ly, by American ironmasters. It was then too late to 
make the change, however. 

At about the time of the completion of the monv- 
ment the first mechanical elevator was exhibited, but 
there was no room for an elevator at Bunker Hill — 
the newel was in the way. To climb a few score 
steps would be an easy task to our sturdy forebears, 
and to say that one has “climbed the Bunker Hill 
Monument” is a boast that hundreds of thousands 
of tourists to Boston have been proud to make for 
over 100 years. Baldwin may have been right again, 
as he usually was. 

Baldwin specified that the monument should be 
square with the compass, a common Egyptian prac- 
tice. As built, however, it is oriented to fit the re- 
doubt (southeast corner) of the battle fortification. 
Structurally, Baldwin designed a sound foundation, 
12 feet deep, built of six courses of stone with no 
small rubble that might deteriorate through the 
years. He specified that the starting level of the base 
of the monument should be established at the best 
elevation to avoid an uneconomical distribution of 
the excavated earth; today we would say that he 
balanced cut and fill. 

The modern building contractor finds the estimate 
that went with the report, both practical and quaint. 
He will find that the digging of the pit for the 
foundation of the monument was figured in 
“squares,” at $2.00 each; and since a square meant 
eight cubic yards, hand excavation was therefore 
priced at $0.25 per cubic yard. This price must have 
included the expense of shoring; also the pumping 
that such a deep pit would require. Baldwin pro- 
posed to dig a deep well on the site (today called 
a test pit), which would not only indicate the 
adequacy of the soil, but would also furnish water 
for construction purposes. Much water would be 
needed to mix the lime and sand mortar for the 
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monument as well as for the Roman cement, for which 
the estimated 100 casks were figured at $7.00 each.* 

Masonry was then estimated in “perches,” and 
by a little arithmetic, the modern contractor will 
jearn that a perch was then equal to 25 cubic feet, 
or nearly a cubic yard. The 784 perches of masonry 
for the foundation were priced at $10 per perch, in- 
duding “stones, hammering, mortar, laying, etc.” 

The report of Baldwin contains no computations 
on the structural stability of the monument. If the 
modern structural designer wishes to investigate how 
near the safe limit the monument has been tested 
by Boston’s occasional hurricane winds, he has 
available the major dimensions given in the Baldwin 
Report, and the drawings of Willard’s classic “Plans 
and Sections of the Obelisk” from which to make 
this simple computation. 

Such computation shows that the monument is so 
heavy that a hurricane wind has an almost imper- 
ceptible effect on its stability. When it is subjected 
to a 100-mile-per-hour wind, the resultant force is 
displaced only a fraction of a foot from the center 
of the 50-foot-wide foundation. The maximum load 
on the soil is about five tons per square foot —a safe 
bearing load on “the bed of clay and gravel which 
composes the soil of the Hill” as described in an old 
account. The same account speaks of “great pains 
having been used in loosening the earth, and in pud- 
dling and ramming the stones.” Surely, our construc- 
tion ancestors would not have purposely disturbed 
the underlying soil, in an attempt to improve upon 
the natural bearing strength of one of the firmest of 
foundations: glacial hardpan. Like any good builder, 
they were undoubtedly merely puddling with water 
the earth backfill around the completed foundation. 

Baldwin knew that granite would not deteriorate 
when exposed to the alternately hot and cold tempera- 
tures of Boston. Half a century later, the engineers 
who transported an Egyptian obelisk (one of the Cleo- 
patra’s Needles) to Central Park, New York, learned 
that the lovely textured syenitic granite of the Nile 

*“The use of natural cement was introduced by Mr. Parker, 
who first discovered the properties of the cement-stone in the 
Isle of Sheppy, and took out a patent for the sale of it in 1796, 


under the name of ‘Roman Cement.’ ” — Edward Dobson, Rudi- 
ments of the Art of Building (London: John Weale, 1854). 


Valley was markedly inferior to New England granite 
in weather resistance, although it had kept its surface 
intact for centuries in the mild climate of Egypt. To 
protect —— Needle in New York, a paraffin 
coating was found necessary. 

Baldwin soon resigned from the building committee, 
partly because of the press of other work, but largely 
in protest against a clause which made its members, all 
of whom freely donated their services, financially re- 
sponsible for the estimate. Promptly after accepting his 
resignation, the directors revised this clause. In review- 
ing the quaint old methods, the question arises: Would 
modern estimates be more accurate if the consulting 
architects and engineers had to pay for overruns? 


Transient Cornerstone 


On June 17, 1825, the cornerstone of the monument 
was laid with impressive ceremonies. As the colorful 
procession marched up Bunker Hill to the stirring 
rendition of “Yankee Doodle” by the drummer of Colo- 
nel William Prescott’s regiment, who, 50 years before, 
had been in the battle, the rear of the procession was 
just starting from distant Boston Common. The little 
Boston of over a century ago was crowded with visitors 
who had come from places as remote as South Caro- 
lina; by stagecoach, sailing vessel, or on foot, to hear 
the great speech of Daniel Webster, President of the 
Bunker Hill Monument Association, and America’s 
first orator of the day. Years earlier, Chaplain Joseph 
Thaxter had paid the last offices to dying soldiers in 
the battle; now, he invoked God’s blessing on the 
young American republic, as 40 veterans of the battle 
sat in a place of honor. 

The most important visitor, of course, was General 
Lafayette, who, as a good Mason, spread the mortar on 
the stone when it was laid by Most Worshipful Grand 
Master of the Grand Lodge of Massachusetts, John 
Abbot. As the battle’s only monument up to this date 
had been erected by the Masons, it was considered 
appropriate that the permanent monument should 
have its cornerstone laid with the Masonic ceremony. 
A little later, this procedure was sharply criticized 
during the Antimasonic period, which occurred be- 
fore the monument was finished. ° 


5 Joseph Warren, the outstanding hero of the battle, was 
Grand Master of Freemasons for North America. 





The monument’s founda- 
tion is 12 feet deep. The 
bottom course of stone is 
in the form of a symmetri- 
cal cross, that is, it is a (f) 
50-foot square, with 10- Oj 

foot by 10-foot areas at 
the corners cut away. The =| 
first course of the monu- 
ment itself is also shown, 
revealing the circular in- 
ner surface of the wall 
and the hollow newel. or 
chimney which supports 
the inner ends of the steps 
of the winding staircase. 
The stones of the founda- 
tion are “fair-split,” laid 

in lime mortar. 





From Willard’s Plans and Sec- 
tions of the Obelisk on 
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Many of the spectators knew that the cornerstone 
records would later have to be moved, for the plans of 
the monument were hardly started. Now, the box with 
its old newspapers, Continental currency, and other 
data is within a stone at the monument’s northeast 
corner, and the original cornerstone stands in the cen- 
ter of the foundation. 

With his usual generosity, Daniel Webster pre- 
sented the copyright of his famous speech to the 
Bunker Hill Monument Association. The copyright 
was sold for $600, which was the second largest single 
contribution up to that date. 


The Leading Character 


Solomon Willard, architect and superintendent of 
the Bunker Hill Monument, developed the methods 
for the quarrying, dressing, transporting, and erecting 
the huge stones of the monument, that started granite 
on its way to becoming a principal material for mas- 
sive structures in America for half a century, until re- 
inforced concrete took over. (Today, granite is used 
extensively as a protective facing for concrete, for 
highway curbing, and for memorials.) 

Tt i is impressive to note the universal respect for the 
integrity and ability of this early American architect 
which all the records of the monument stress. In the 
drama of the building of the Bunker Hill Monument, 
he played the leading part, and his character resem- 
bled the sturdy structure which he designed in detail 
and erected. During his 18 years of service in the con- 
struction of his masterpiece, the Bunker Hill Monu- 
ment, he would accept no recompense except for his 
expenses, deeming it his duty to work without pay on 
such a patriotic venture. He was also a substantial 
contributor to the building fund. 

A self-educated man, who had learned architecture 
with sufficient thoroughness to become a teacher in 
the subject, he had also become proficient in the var- 
ious sciences. Starting as a carpenter, Willard had 
proved both his craftsmanship and artistry by becom- 
ing an adept carver of ships’ figureheads and models, 
including a model of the Capitol at Washington. 

At the time the monument was begun, Willard was 
one of the leading architects of Boston. Typical of an 
architect's versatility, he had played an important part 
in the change from the heating of buildings by wood- 
burning fireplaces and Franklin stoves, to hot-air 
furnaces, using either wood or coal. As an expert in 
furnace heat, he was called in for advice in the design 
of the heating system of America’s most important 
building, w hen the President demanded that the na- 
tional Capitol should have adequate heat. 

Appointed in October, 1825, to the combined posi- 
tion of architect and superintendent, Willard spent 
the following winter on the plans, models, and compu- 
tations required to develop the construction details, 
from the over-all dimensions of the Baldwin Report. 
During these preliminary steps, Willard experimented 
with a promising machine for dressing the stones. The 
selection of the Bunker Hill Quarry in Quincy, Mass., 
was made after Willard had made a careful search for 
suitable stone, in which he was said to have walked 
300 miles. The right to quarry, at Quincy, sufficient 
granite for the monument, was purchased for $325. 
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Part of the amount to be provided by the Common. 
wealth of Massachusetts was to have been supplied by 
the cost of the dressing of the stone (then called “ham. 
mering”) by the convicts of nearby Charlestown State 
Prison. The convicts, however, were obviously not 
sufficiently independent to work on this shrine of in- 
dependence, so this procedure was not adopted. 


Up-To-Date Quarry (Circa 1825-1843 ) 


From various old American and English records of 
masonry construction, it is possible to construct an ac- 
count of how the stones for the Bunker Hill Monu- 
ment must have been quarried and dressed. The old 
names are used for the tools and methods, and the 
modern mason will find many of these old descriptions 
quite familiar. 

The hornblende granite of the Quincy region was 
(and is) of very uniform texture and varies only in 
color, from gray to dark gray. In Quincy, Willard 
would find that both “sheet” and ‘ ‘boulder” quarry 
formations occurred: the joints in the ledge of the sheet 
areas making the granite appear as if stratified, and 
hence more easily removed; but the huge, rounded 
boulders in the other areas, measuring up to 40 feet 
across, had no joints. Rows of holes were drilled by 
hand (at least 25 years would elapse before practical 
power-rock drills became available) and large blocks 
loosened from the ledge or boulder, probably by 
wedges, possibly by light blasts of gunpowder. At 
this stage the quarried block was called “quarry- 
pitched.” Stone of the smaller size for the monument 
was split from these blocks along lines of holes in 
which wedges were driven. These were probably of 
the plug-and-feather type, in which an iron wedge 
with an acute angle is fitted between two semicircular 
iron feathers, which taper in the opposite direction to 
that of the wedge, and thus fit the hole drilled in the 
stone, nicely. Granite has no cleavage planes, like 
slate; but a routine of smart taps on the plugs, back 
and forth along the line, soon splits the stone along a 
fairly smooth face. Two lewises (an ancient device), 
attached at about the quarter points of the top of the 
stone, were used to lift it. Three members make the 
lewis: a flat center bar with an eye at the top, the 
center bar being flanked by two wedge-shaped side 
pieces which are thicker at the bottom of the hole, and 
these also have eyes at the top. The wedges are in- 
serted first, then the center bar slipped between; 
thereafter any lifting pull on the three bars is bound 
to expand the lewis to fill the hole and lift the stone, 
for the hole is drilled wider at the bottom than at 
the top. 

With Solomon Willard’s well-rendered isometric 
drawing of each stone for a guide, the stonecutter 
dressed it, first selecting the best face for the “bed” 
(bottom) and hammered it to a plane surface, deter- 
mined by shallow channels (chisel drafts) cut diago- 
nally across the stone. 

From this surface, the stonecutter laid out the other 
faces, including the “build” (top), by his good mason’s 
square or template. The texture of the visible face 
was “tooled,” that is, the marks of the chisel remained 
visible. Quincy granite is a quality product, taking 

(Concluded on page 388) 
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PREPARED IN COLLABORATION 


Cochrane Becomes Dean 
of School of Engineering 

ICE-ADMIRAL Epwarp L. Cocurane, ’20, Head 
V° the Department of Naval Architecture and 

Marine Engineering at the Institute, has been 
appointed dean of the School of Engineering. He 
succeeds Thomas K. Sherwood, ’24, Dean of En- 
gineering since 1946, who has asked to be relieved 
of the administrative duties of the Dean’s Office to 
devote full time to teaching and research in Chem- 
ical Engineering, in which he has been a member 
of the Faculty since 1930. In making this announce- 
ment, James R. Killian, Jr., 26, President, said: 

“With his distinguished background of experience 
in both engineering and administration, Admiral 
Cochrane is admirably qualified to fill this major 
administrative post at the Institute and to succeed 
Dean Sherwood, who has demonstrated superb 
qualities of leadership as dean.” 

Admiral Cochrane is at present on leave of absence 
to serve as head of the Federal Maritime Board in 
Washington. He is expected to take over the duties 
of Dean of Engineering during the coming summer. 
Admiral Cochrane, former chief of the material 
division of the United States Navy and of the 
Bureau of Ships, studied at the University of Penn- 
sylvania from 1909 to 1910. He then entered the 
United States Naval Academy, was graduated with 
distinction in 1914 as an ensign, and advanced 
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through the grades to his present rank of vice- 
admiral in 1945. He carried on postgraduate work 
at the United States Naval Academy until 1916, and 
was sent to M.I.T. for further advanced work in 
naval construction, for which he was awarded the 
degree of master of science in 1920. Admiral Coch- 
rane attended the United States War College in 
1939. 

From 1917 to 1919 he was assigned to the Phila- 
delphia Navy Yard, after which he came to M.LT. 
for his graduate work and returned to Philadelphia, 
where he remained from 1920 to 1924, first in charge 
of construction of two battle cruisers, and later in 
charge of repairs. From 1924 to 1929 he was as- 
signed to the Bureau of Construction and Repair 
of the Navy Department, specializing in submarine 
and general ship design. 

In 1929 Admiral Cochrane was technical adviser 
to the United States Delegation of the International 
Conference on the Safety of Life at Sea, which was 
held in London. He was in charge of design and 
construction of submarines at the Navy Yard at 
Portsmouth, N.H., 1929 to 1933, when he was as- 
signed as the force constructor on the staff of the 
Commander in the Scouting Force of the United 
States Fleet from 1933 to 1935. From that year until 
1939 he was in charge of contract design, and from 
1939 to 1940 he served as assistant to the head of 
the design division of the Bureau of Construction 
and Repair. It was in 1940 that Admiral Cochrane 
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Recent administrative changes at the Institute give Thomas K. Sherwood, ’24, Dean of Engineering (left), cherished opportun- 


ities to resume full-time teachin 


and research in chemical engineering. Bernard E. Proctor, ’23 (center), becomes head of 


the Department of Food Technology. Vice-Admiral Edward L. Cochrane, ’20 (right), Head of the Department of Naval Archi- 
tecture and Marine Engineering, currently on leave of absence to serve as chairman of the Federal Maritime Board and Mari- 
time Administrator, has been appointed dean of the School of Engineering. 


MAY, 1952 


365 








was appointed naval attaché at the American Em- 
bassy in London and a year later he was assigned 
to the post of hull assistant to the head of the design 
division of the Bureau of Ships, where he served 
until his appointment as chief of the Bureau of 
Ships in 1942. 

Dr. Sherwood, widely known in educational and 
industrial circles as one of the country’s leading 
chemical engineers, is a native of Columbus, Ohio, 
and was educated at McGill University, Montreal, 
where he received the degree of bachelor of science 
in 1923, and at M.I.T. where he took postgraduate 
work leading to the degrees of master of science in 
1924, doctor of science in 1929, in the field of chemi- 
cal engineering. 

Durmg World War I, Dr. Sherwood was, in turn, 
a technical aide, a section chief, and division mem- 
ber of the National Detense Research Committee 
with which he was associated from 1940 to 1945. 
In 1942 he was a consultant to the Baruch Commit- 
tee which was concerned with the production of 
synthetic rubber from petroleum. In 1944 he was 
appointed expert consultant to the War Department 
with assignment to an Army mission on scientific in- 
telligence which followed closely behind the retreat- 
ing Germans in France and Belgium. Dr. Sherwood 
also directed several research projects at M.IL.T. 

Among the more important projects with which 
Dr. Sherwood was concerned during the five-year 
period of the war were: the development of a proc- 
ess for drying of penicillin; new processes for mak- 
ing certain explosives; fuels for rocket planes; an 
inert gas system for preventing explosions of aircraft 
fuel tanks; improved photoflash bombs; a simple 
chemical method of repressurizing portable flame 
throwers in the field; the development of large 
screening-smoke generators; the production of con- 
centrated hydrogen peroxide, and many others. 


Food Technology Head 


crinc Head since January, 1951, Bernard E. 
Proctor, ’23, has been named head of the De- 
partment of Food Technology at the Institute by 
George R. Harrison, Dean of Science. Dr. Proctor 
is professor of food technology and director of the 
Samuel Cate Prescott Laboratories of Food Tech- 
nology at M.I.T. He has done valuable research in 
food preservation, fermentation, microbiology, elec- 
tronic sterilization, and sanitation. He is president- 
elect of the Institute of Food Technologists and 
special consultant to the U. S. Public Health Service. 
Professor Proctor has a distinguished record of 
public and professional service. During World War 
II he served as expert consultant on foods to the 
Secretary of War and as director of Subsistence and 
Packaging Research and Development, Office of the 
Quartermaster General. 

Dr. Proctor graduated as salutatorian from Malden 
High School in 1919. He received the degree of 
bachelor of science in Biology and Public Health at 
M.L.T. in 1923 and the degree of doctor of philoso- 
phy in 1927. From 1923-1926 he was an instructor 
in biochemistry at the Boston University School of 
Medicine and from 1925-1926 an assistant at M.I.T. 
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He became an instructor in biology and public 
health at M.I.T. in 1926 and an assistant professor ip 
1930. He was named associate professor of food tech- 
nology and industrial biology in 1937, professor of 
food technology in 1944, and director of the Samuel 
Cate Prescott Laboratories of Food Technology in 
1945. 

In addition to the textbook, Food Technology, 
which he wrote with Professor Emeritus Samuel C, 
Prescott, 94, Dr. Proctor is the author of numerous 
papers published in leading scientific periodicals. He 
was associate editor of Food Technology from 1947- 
1949 and associate editor, Section III, Refrigerating 
Data Book, American Society of Refrigerating Engi- 
neers, 1950 edition. 

Dr. Proctor is a member and fellow of the Ameri- 
can Public Health Association for which he was chair- 
man of the Food and Nutrition Section for 1938, and 
a member and fellow of the American Association 
for the Advancement of Science. 


Grant Promotes Management Research 


GRANT of $1,000,000 to M.LT.’s new School of 

Industrial Management, to be used exclusively 
for research and exploration in the broad fields of in- 
dustrial management, has been made by the Alfred P. 
Sloan Foundation. This is the largest amount ever 
made available exclusively for research in this gen- 
eral area. 

According to E. P. Brooks, ’17, Dean of the School 
of Industrial Management, the grant will be of great 
significance in the development of the School of In- 
dustrial Management, which will open this autumn. 
The fund will be devoted entirely to research and 
exploration in the broad fields of industrial manage- 
ment and will focus attention on the need for advanc- 
ing the frontiers of knowledge in the sphere of mod- 
ern business. Dean Brooks added: 


The research, made possible through Mr. Sloan's [Al- 
fred P. Sloan, Jr., 95] active interest in the progress of 
American industry through a better understanding of the 
complex problems of industry, will be undertaken within 
the lag tetahitdhed tradition of research, both pure and 
applied, at M.I.T. 

The existence of this stimulating program of explora- 
tion at the very beginning of the new School will, we are 
convinced, have an important influence on its Faculty. 
The spirit of the explorer is characteristic of good teachers, 
and exploration makes better teachers. Thus, the program 
will stimulate our present staff and attract other distin- 
guished teachers. Not the least important influence of this 
research in industrial management will be its impact on 
the development of the curriculum itself. 

The latest grant from the Sloan Foundation brings Mr. 
Sloan's gifts to the Institute over the past 30 years to a 
total of more than $8,300,000, and includes: grants for 
development of an aeronautical en zineering laboratory; 
creation of the Alfred P. Sloan Fe lowship program in 
business and engineering administration; and to establish 
a professorship in industrial management which bears his 
name. In 1946, Mr. Sloan made a grant of $225,000 
toward construction of the Institute’s Gas Turbine Labora- 
tory and enlargement of the Sloan Automotive and Air- 
craft Engine Laboratory, to which he had already given 
more than $100,000. Further evidence of Mr. Sloan’s 
broad interest in all phases of industry came in 1949 when 
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Two 
Technology Alumni 
receive Freedoms Foundation Awards 





Photos by Robert Astra 





from Harold C. Case, President of Boston University, in presentation ceremonies in Boston on April 1. At left, 
Dr. Case ome the Freedoms Foundation Award to James R. Killian, Jr., ’26, President of M.1.T., for his vale- 


dictory a 


dress to the Class of 1950, “Our Shared Convictions.” At right, Professor Joseph H. Keenan, °22, of 


the Department of Mechanical Engineering, receives an award for his article, “Education for Freedom.” Both 
pieces of writing appeared in the pages of The Review. 





he made still another gift of $1,000,000 for the construc- 
tion of a Metals Processing Laboratory, which is now near- 
ing completion. The gift of $5,250,000 was made by the 
Sloan Foundation in December, 1950, to establish the new 
School of Industrial Management and to purchase the 
former headquarters of Lever Brothers Company in 
Cambridge to house it. The building has since been com- 
pletely reconditioned, re-equipped, and (following its 
opening at the end of this month) will be known as the 
Afred P. Sloan Building. 


The concept of the school, as originally outlined 
by Mr. Sloan, will be to correlate the complex prob- 
lems of management in modern technical industry 
with science, engineering, and research. The objec- 
tive will be to prepare young men of today better to 
meet the exacting demands of industrial management. 

The Institute's long-established Department of 
Business and Engineering Administration will become 
part of the School of Industrial Management, and 
education will continue to be offered in the under- 


' graduate field. In addition, the Institute will expand 


and amplify opportunities at the graduate level, lead- 
ing to the degree of master of science in industrial 
management and perhaps other graduate degrees. The 
program will offer new possibilities for research in 
the various components of modern enterprise, taking 
advantage, in particular, of the exciting possibili- 
ties for investigation conducted by those with a man- 
agerial point of view in collaboration with those with 
an engineering and scientific background. 

The Institute has invited the co-operation of an 
outstanding group of industrial executives in plan- 
ning and conducting the School. They have been 
asked to contribute their managerial experience not 
only at the policy level but in bringing directly into 
the education those practical intangibles which, in 
the aggregate, comprise what we term management. 


MAY, 1952 


Alumni Day, 1952 


oyaL Alumni who return to Technology for Alumni 
i Day on Monday, June 9, will have the opportunity 
of hearing Robert H. Winters, 33, of Canada, Minister 
of Resources and Development, as the principal 
speaker at the Stein-on-the-Table Banquet. Gifts from 
the 25- and 50-year classes will be received by Karl 
T. Compton, chairman of the M.I.T. Corporation, as 
the Classes of 1902 and 1927 hold especial celebra- 
tions at the banquet. 

High light of the Alumni Day activities, the Stein- 
on-the-Table Banquet, will be held at the Hotel Stat- 
ler in Boston. In keeping with past custom, those who 
attend will be able to add another distinctive Tech- 
nology stein to their collections. The banquet will 
climax a program of events in Cambridge, including 
departmental reunions and inspection of such new 
facilities as the Metals Processing Laboratory, the 
John Thompson Dorrance Laboratory of Biology and 
Food Technology, and the Sloan School of Industrial 
Management where the new Faculty Club will be 
open to visitors. The Faculty Club is located on the 
top floor of the Sloan Building. 

Following the program of last year, President Kil- 
lian will deliver his annual report to Alumni at the 
luncheon in Du Pont Court. Also at the luncheon, 
Robert A. Vogeler, ’37, Assistant Vice-president of 
International Telephone and Telegraph Company, 
will speak on his experience during 18 months of im- 
prisonment by the Communists in Hungary. In the 
afternoon, President and Mrs. Killian will hold a re- 
ception at the President’s House. 

For the first time, the ladies will have their own 
special program, “got a Ladies’ Banquet at the 
Statler Hotel. Mrs. Vogeler will be the speaker at 
their banquet. 
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1952 Summer Session 


be opening its doors for the second year to a greatly 
expanded program of summer educational activi- 
ties, the Institute recognizes a threefold responsibility. 
It operates, as it has for years, a group of summer 
courses in order that its students may accelerate their 
schedules or make up deficiencies. 

In addition to the regular undergraduate and grad- 
uate summer courses, special programs have been ar- 
ranged for people from industry, research organiza- 
tions, and other schools, to whom an intimate contact 
with the work of the Institute would be of particular 
interest and benefit. These programs — arranged 
either as more or less formal courses of instruction, 
or as informal and specialized conferences on espe- 
cially significant topics — provide unusual opportuni- 
ties for specialists to obtain and exchange the latest 
information in their chosen fields. 

According to Professor Ernest H. Huntress, 20, 
Director ot the Summer Session, this summer the 
Institute will offer the following courses and con- 
ferences: 


Courses and Conferences 
Metal Cutting 


Date 
May 26-June 6 


June 3 Dedication, Metals Processing 
Laboratory Building 
June 4, 5 Metal Cutting Conference 


First Regular Summer Session 
Period 

Surface Reactions in Flotation 

Feedback Control Systems 
(Servomechanisms) 

Internal-Combustion Engines 


June 9-July 18 


June 9-June 13 
June 9-June 20 


June 9-June 20 


June 9-July 18 Theory of Games 

June 16, 17 Speech Analysis Conference 

June 16, 17 Building in the Atomic Age 
Symposium 

June 16-June 20 Technique of Infrared Spec- 
troscopy 


Architectural Acoustics 

Food Technology 

Elastic High Polymers in Sci- 
ence and Industry 


June 16-June 21 
June 16-July 3 
June 16-July 5 





June 18—June 20 
June 21—August 29 


June 23—June 27 


June 23-July 3 
June 30—August 8 


July 14-July 22 
July 14—August 8 


July 21-August 1 
July 21—August 29 


August 4-August 15 
August 18—-August 22 


August 18—August 30 
August 25-August 29 


Sept. 1—-Sept. 5 
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Soil Stabilization Conference 

Second Regular Summer Ses- 
sion Period 

Applications of Infrared Spec- 
troscopy 

Lubrication Engineering 

Science Teachers Program 


Survey of Aeroelasticity 

Real Estate Appraisers Confer- 
ence 

Digital Computers and Their 
Applications 

Special Functions in Mathe- 
matics 


Vibration Problems in Mechan- 
ical Engineerin 

Electrical Meth 
mental Analysis 

Industrial Photoelasticity 

Optical Methods of Instru- 
mental Analysis 

International Symposium on 
Combustion 


s of Instru- 


Sept. 2-Sept. 15 City and Regional Planning 
Conference 

Theory and Applications of Di- 
electric Materials 

Chemistry and Mechanics of 
Molding Materials 

Aerodynamic Measurements in 
Mechanical Engineering 


Sept. 3-Sept. 12 
Sept. 8-Sept. 13 


Sept. 8-Sept. 19 


Additional information regarding these subjects 
may be obtained from the Director of Summer Ses- 
sion. Early registration is advisable, since facilities 
for some of the courses and conferences are limited, 


Literati 


B ooks and men of letters took the spotlight at the 
288th Alumni Council meeting held at the M.L.T. 
Graduate House on March 31. Altred T. Glassett, ‘20, 
President of the Alumni Association, presided at the 
dinner meeting which more than 100 attended. In 
addition to Karl T. Compton, chairman of the Cor- 
poration, who spoke of his recent trip to Mexico, 
speakers for the evening were Elting E. Morison, 
Associate Professor of English, and Vernon D. Tate, 
Director of Libraries. 

Quickly dispatched as necessary orders of business 
were: the report by Donald P. Severance, 38, Alumni 
Secretary, who related that between March 6 and 28, 
nine M.1.T. representatives had visited 11 clubs from 
Worcester, Mass., to Mexico City; the report by Henry 
B. Kane, ‘24, that 6,600 Alumni have contributed 
$141,260 in the current Alumni Fund program; and 
the report by George Warren Smith, ’26, on progress 
for Alumni Day, 1952 (recorded elsewhere in this 
section of The Review). Chenery Salmon, ’26, spoke 
on the program of the Boston Luncheon Club. 

As Director of Libraries at M.LT., Dr. Tate spoke 
on the activities of the Institute’s library which is 
called upon to meet the needs for general reading as 
well as for highly specialized engineering and sci- 
entific reading. The high cost of printed matter, 
greatly expanded volume of material in recent years, 
and the need to keep the library modern and active, 
without retaining excess obsolete material were dis- 
cussed by Dr. Tate. With the completion of the new 
Charles Hayden Memorial Library, a substantial por- 
tion of library activities have been devoted to general 
and cultural subjects. The Music Lounge is one of 
the most popular rooms in the library, and the section 
on Industrial Relations indicates the expanded scope 
of the Institute’s facilities. Dr. Tate spoke of the work 
of the Friends of the M.I.T. Library Committee, an 
Alumni Association activity whose primary purpose 
is to encourage Technology Alumni and others to 
assist the library in advancing its objectives. 

Professor Morison, who since 1948 has served as 
director of the Roosevelt Research Project and as edi- 
tor of The Letters of Theodore Roosevelt, spoke on 
the intensely varied and active career of the leader of 
the Roughriders. The brilliant and variegated career 
of Theodore Roosevelt was indicated in letters writ- 
ten in the White House which Professor Morison 
read. In one of these, Theodore Roosevelt warned of 
concentration of power for too long a time in the hands 

(Continued on page 370) 
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There are so many Revere Metals, each with its 
own combination of special qualities, that it is 
sometimes difficult for a customer to choose among 
them. Because of this, Revere Research and the 
Technical Advisory Service devote much time to 
problems of selection among our copper and cop- 
per alloys and aluminum alloys. However, it is 
frequently the case that only one Revere Metal 
will do, and its essential qualifications are so obvi- 
ous that specification becomes 
automatic. 

Take the fourth-largest 
dam, a hydro-electric, irriga- 
tion, and flood-control proj- 
ect in the West. This tremen- 
dous structure contains near- 
ly three million cubic yards 
of concrete, reinforced by 
seventeen million pounds of 
steel rod, and a thousand 
miles of steel tube through 
which cooling water runs 
while the concrete hardens. 
In addition, the still incom- 
plete dam contains over a 
hundred thousand pounds of Revere Copper Strip, 
12 inches wide, and more will be required before 
the dam is finished. The copper is used for water 
seals around steel pipes that are 8 feet in diameter, 
and at other places where expansion joints are 
required. 

Here is a case where copper has all the necessary 
qualities. It resists corrosion. It can be easily 
formed on the job into the special shapes required 
to make perfect seals. In the shapes imparted to it, 
it takes up the inevitable movements of the great 





blocks of concrete as they respond to temperature 
changes. Copper, and only copper, meets all re- 
quirements perfectly. That is why it was specified. 

In Revere advertising in building and construc- 
tion papers we use the phrase “Copper where it 
counts,” and this dam is an outstanding example 
of what we mean. Where it counts, nothing can 
equal it. The demand for copper has never been so 
great as it is today in building, whether it be for 
flashing a home or for sealing 
a great dam. Copper makes a 
lasting and efficient instal- 
lation. 

Because copper is man’s 
oldest metal, its fine qualities 
are universally known, and 
give it the preference where 
its characteristics really 
count. Where primitive man 
used raw copper, modern man 
uses highly refined metal, and 
not only that, alloys it with 
other elements, producing 
brass, bronze, cupro-nickel, 
and so on, each alloy being 
distinctive in its usefulness. 

Other metals and materials have gone through 
the same development process. Great advances 
have been made in recent years in the research 
laboratories of the nation. Therefore, before you 
specify “materials that count” it would be advis- 
able to check with your suppliers. If they say the 
old and tried and well-known is still the best, you 
will be reassured. On the other hand, if they report 
something new is better, you will be fortified in 
these days of competition. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17,N.Y. 


SEE REVERE’S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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BARNSTEAD 
DEMINERALIZERS 


PROVIDE LOW-COST 
PURE WATER 


for e Electroplating © Anodizing 
© Photographic Solutions 
© Salt-free Rinse Water @ Silvering 
And Hundreds of Other Applications 

















Four-bed Barnstead Demineralizer 
Demineralizer provides pure produces pure, sparkling-clear rinse 
water for hot seal tank in water for pharmaceutical plant. 
anodizing. 30 gal/h. gal/h. 


Barnstead Four-Bed 





Two-bed Barnstead 
Demineralizer. Used in 
large automotive plant. 
1000 gal/h. 


Four-bed Barnstead Demineral- 
izer providing pure, high resistance 
water for electronic mfgr. 1000 gal/h. 


Selection of the best size and type of demineralizer for 
your operation depends on the nature of your raw 
water supply, flow rate needed, daily demand, and 
degree of purity required. Send a sample of your 
water to our Laboratory and Barnstead Engineers will 
perform the necessary analysis without obligation. 


PROMPT DELIVERIES WRITE FOR FREE CATALOG 


65 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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of any administrator, however well meaning he may 
be; in another letter, he took pains to comment on the 
necessity for high moral principles on the part of 
public servants. The extracts were interesting for the 
light they shed on a former president, and also be. 
cause they might well be re-emphasized today. 


Civil Survey 


"psienie-sane at the Institute on March 5 and 6, 1951, 
members of the Visiting Committee on the De- 
partment of Civil and Sanitary Engineering® held 
well-attended meetings. 

At the meeting on March 5, the Committee was 
joined by Professor Thomas K. Sherwood, ’24, Dean 
of Engineering, in conferring on departmental mat- 
ters with Professor John B. Wilbur, ’26, Head of the 
Department of Civil and Sanitary Engineering. In 
the afternoon the laboratories and other facilities of 
the Department were visited. On the following day, 
the Committee conferred with the divisions of the 
Department in the following sequence: Soil Mechan- 
ics, Sanitary Engineering, Transportation and Survey- 
ing, Hydraulics, and Structures. Karl T. Compton, 
Chairman of the Corporation, James R. Killian, Jr., 
26, President of M.I.T., Professor Julius A. Stratton, 
23, Provost, and Dean Sherwood then joined the 
Committee and the staff of the Department at lunch- 
eon in the Campus Room of the Graduate House. 
Following the luncheon, the Committee held a brief 
final meeting in the Department’s headquarters. 

The Committee noted with satisfaction the contin- 
ued growth of the Department, both as to volume of 
research and enrollment of students relative to total 
Institute enrollment. Of even greater significance is 
the splendid esprit-de-corps of the able staff that has 
been brought together under the continued compe- 
tent leadership of Dr. Wilbur. It is a source of great 
encouragement to see these men working construc- 
tively in the creative environment that typifies the 
Department. The scope and significance of research 
projects now under way, several of which are of im- 
portance to our national defense, are particularly im- 
pressive. The cross-fertilization of ideas between Civil 
and Sanitary Engineering and other fields, such as 
chemistry, electronics, ceramics, medicine, and aero- 
nautical engineering, is indicative of the vigor of 
these efforts. In this atmosphere the educational pro- 
gram of the Department is flourishing. It is clearly 
indicated that the scope of service of the Department 
has been broadened to a point that justifies the under- 
taking of the most important types of work and the 
attraction of the highest types of students. 

The new Hydrodynamics Laboratory provides a 
setting that is capable of meeting the needs of a great 
center of hydrodynamics on the East Coast. Equip- 

(Continued on page 372) 

* Members of this committee for 1950-1951 were: Thomas 
C. Desmond, ’09, chairman, Richard H. Gould, ’11, Alfred T. 
Glassett, ’20, C. George Dandrow, ’22, George J. Leness, ’26, 
Boris A. Bakhmeteff (deceased), and Thomas F. Farrell. 
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Little Leonard Snyder of Phila- 
delphia, Pa., broke all known speed 
records in becoming a part owner 
of the Bell Telephone business. 


Minutes after he was born on 
December 28, 1951, his proud father 
telephoned the news to his aunt. 
She was so delighted that she im- 
mediately telephoned an order for 
five shares of American Telephone 


f This is Leonard A. Snyder, photographed at eight weeks 


INTRODUCING he Yoaungetl jhe Steere Carte 


BABY BECOMES PART OWNER OF A. T. & T. 
WHEN ONLY THIRTY-TWO MINUTES OLD 


and Telegraph Company stock for 
the new arrival. Thirty-two minutes 
after Leonard was born, the stock 
was purchased in his name. 

He’s much younger than the aver- 
age A. T. & T. shareholder, of 
course. But in the number of shares 
he owns, he’s just like thousands 
and thousands of others. For about 
half of all the owners of A. T. & T. 


BELL TELEPHONE SYSTEM & 


are small shareholders, with ten 
shares or less. 

The 1,100,000 owners of the Bell 
Telephone business are people of 
all ages, from all walks of life, in 
every part of the United States. 

Thousands of churches, hospitals, 
schools and libraries and three hun- 
dred and fifty insurance companies 
also own A. T. & T. stock. 





y 





#y 
SE Aelia 




































































Thee es 








ecision Electric 
eat Treat Furnaces 


aboratory and Industrial) 










Dry Type 
Air Cooled Transformers 
(to 1000 KVA) 


Constant Current 
gulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 


HEV! DUTY ELECTRIC COMPANY 
HEV-IEDUTY 


ELECTRIC EXCLUSIVELY 








HEAT TREATING FURNACES ° 
DRY TYPE TRANSFORMERS—CONSTANT CURRENT REGULATORS 








Matti 
welt tiit 


ae 





Tite 










































































THE INSTITUTE GAZETTE 
(Continued from page 370) 


ment from the old laboratory has been transferred 
to the new building, and it may be expected that 
equipment for special purposes will be a by-product 
of sponsored research. These sources will not, how- 
ever, permit the acquisition of much of the apparatus 
needed for instruction and basic research. This is a 
matter that requires a special gift or appropriation. 

The Department proposes to rev iew the courses 
offered in applied hydraulics, both as to content and 
arrangement, and suggested that a special advisory 
committee be appointed to assist in this endeavor. 
The Committee believed this advisable since, in its 
opinion, there is a distinct shortage of well-grounded 
hydraulic designers and engineers. This is believed 
to result in part from a fallere to inte grate prope rly 
a basic knowledge of fluid mechanics with the 
broader problems that must be synthesized in design. 
This criticism is by no means directed to the Institute, 
and presents an opportunity to the De partment. 

In its report of last year, the Committee suggested 
that consideration be given to broadening the work 
of the Department in the field of airport de sign. The 
conference on Ground Facilities for Air Transporta- 
tion held at the Institute in September, 1950, was 
most helpful in bringing this problem into focus. The 
De partme nt now proposes to consider the merits of 
the following steps: (1) Broadening and expanding 
the present graduate course in Design of Airports; 
(2) Arranging an interdepartmental graduate pro- 
gram in Ground Facilities for Air Transportation, 
which might be supported through fellowships from 
industry; (3) Securing sponsored research projects in 


_ this field; and (4) Arranging for a course in Air Trans- 


portation, available to all students, and possibly in- 
cluded in the humanities program of the Institute. 
The Committee recommended that the Department 
explore these possibilities further. 

It is noted that two practicing consulting engineers 
have recently joined the staff as part-time special lec- 
turers. This appears to be an exce ‘lent move, and one 
that might well be expanded as circumstances war- 
rant. A judicious use of the wide and practical expe- 
riences of similar part-time staff members can do 
much to enliven the teaching of a field such as Civil 
Engineering. 


(Continued on page 374) 
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The strong conviction instrument users hold for 
measurements by WESTON has its foundation in their 
own instrument experience . . . years during which 
WESTON instruments have given unfailing service . . . 
proved beyond doubt their unequalled precision, stam- 
ina and dependability. It is evident in the widespread 
preference shown for WESTON instruments for panel 
and built-in needs . . , where so much depends on the 


MICROAMPERES 


WESTON 





movement of a pointer. Regardless of the service ..«« 
or the type, range or sensitivity of the instrument... 
truthful measurements and long, carefree service are 
taken for granted. Copy of panel instrument bulletin 
ATC gladly sent on request. WESTON Electrical 
Instrument Corporation, 617 Frelinghuysen Avenue, 
Newark 5, New Jersey . . . manufacturers of Weston 
and TAGliabue instruments. 


weston Yuilimcill 


9360 
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The rapid growth of the Department over the past 
several years, and the high level of activity it now 
enjoys, cause both office and research space to be 
filled to capacity. While realizing that the space situa- 
tion is acute for the entire Institute, it is hoped that 
relief can be afforded to Civil Engineering. 

In summary, it may be stated that the problems 
now facing the Department are of a nature to be ex- 
pected in an active group seeking to improve their 
work and broaden their field of service. The present 
condition of the Department merits our commenda- 
tion. The continuing efforts of the Department to 
hold the gains they have made, and to increase their 
contributions to the total activities of the Institute, 
have our wholehearted support. 


Closed Circuit 


i re Visiting Committee on the Department of Elec- 
trical Engineering*® met on January 19, 1951, in 
the Department's new Dugald Caleb Jackson Room. 
Those present included: members of the Committee 
with the exception of Joseph W. Powell who could 
not attend; Karl T. Compton, chairman of the Cor- 
poration, James R. Killian, Jr., ‘26, President of the 
Institute, Professor Thomas K. Sherwood, ’24, Dean 
of Engineering — representing the Institute’s Admin- 
istration; and Professors Harold L. Hazen, ’24, Head 
of the Department, Gordon S. Brown, ’31, Associate 
Head of the Department, Carlton E. Tucker, ’18, Ex- 
ecutive Officer, and other members of the Depart- 
ment staff. 

Charles A. Powel, who recently came to the Insti- 
tute as lecturer, after a distinguished industrial ca- 
reer, reported on class work emphasizing the systems 
point of view, including general as well as technical 
considerations as a means of integrating and setting 
in perspective the students’ earlier specific technical 
studies. He reported exceilent student response to 
this point of view, both in class and in many personal 
visits to his office. 

(Concluded on page 376) 

* Members of this Committee for 1950-1951 were: Van- 
nevar Bush, 716, chairman, Otto B. Blackwell, 06, Frederick 
E. Terman, ’24, Ernest E. Johnson, Laurence K. Marshall, Jo- 
seph W. Powell, and Beauchamp E. Smith. 








William H, Coburn, *11 William F. Dean, ‘17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire St. Boston, Mass. 
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ast 
OW 
be 
1a- Ushered into a new world, 
lat I had a bustling, brawling, bruising youth. 
I was a potential giant awakening in a world of giants. 

ee People were hurt when I first stirred in life; 
pir Then I grew and learned; “ 
‘nt Then I matured and knew that 
la- Though I work with water and metal and chemicals and fire, 
to I am more than these things. 
oir I am the people’s work! 
fe, I am the people’s dream! 

I am the people! 

With maturity, I have grown, too, in social responsibility 

. To the people, 
in To America! 
n. And even to those beyond our shores. 
2¢e My efforts are not in selfish interest; 
ld Rather, all my brain and brawn strives for the good of the many. f 
a I am the American way! N 
1e 
in Now, I have sworn that these things shall be: 
il I shall deliver ever-better products to those who use my fruits! \ 
d I shall offer equal opportunity to those who work at my side 
. Whatever their race! 
4 Whatever their creed! 

Whatever their color! 
i- Whatever their national origin! 
1- I shall forever do my part to keep America great! 
1S 
i] i And why? 
g Because only in this way can I remain a healthy force in our free world. 
] For when I am healthy, America prospers 
0 And tyrants tremble before my might. 


I am America’s life-blood! 

I am America’s strength! 

- I am the bulwark of 

the World’s freedom! 
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(Concluded from page 374) 


Richard Kriebel of Polaroid Corporation who, as 
lecturer, was just completing the teaching of an elec- 
tive senior course on Case Studies in Engineering 
Practice, spoke enthusiastically about means for 
achieving in the classroom the ‘realism of actual in- 
dustrial experience. 

The Committee also visited the 12,000,000-electron 
volt electrostatic generator and, during luncheon 
heard John G. Trump, ‘33, Associate Professor of 
Electrical Engineering, report recent progress in the 
application of 2,000,000 to 3,000,000 volt x-radiation 
and cathode rays to the treatment of deep-seated 
malignancies and to sterilization of certain products. 

President Killian reviewed progress at the Institute 
for members of the Committee, and mentioned the 
competition for staff between research programs and 
normal teaching. President Killian indicated that 
M.1.T. was not undertaking expansion of activities 
and would not manage a major laboratory, such as 
the Radiation Laboratory, without very careful ex- 


amination of national as well as Institute needs. He 
commented favorably on the effectiveness of the 
‘task-force” type of research, such as the Lexington, 
Hartwell, and Troy projects in which the Institute 
plaved host to teams of able men. 

As a result of much serious discussion throughout 
the day, 


the Committee’s observations may be sum- 
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marized as indicated in the following eight items; 

1. The Committee found the Department to be in 
sound condition and making excellent progress de- 
spite difficult circumstances. 

2. The Committee urged continued effort along 
the present lines of teaching the “art of engineering” 
about which it is enthusiastic. 

3. M.I.T. must examine and do something about 
the problem of the able young assistant professors 
who qualify for, but outnumber, the available perma- 
nent posts by providing opportunity for prestige and 
re cognition. 

The Department appears to be understaffed a 
the Faculty level in terms of the magnitude of re- 
sponsibility that it carries. M.I.T. should take a cal- 
culated risk if necessary to build up adequate staff 
for the emergency. 

5. The Committee stressed the importance of un- 
dergraduate teaching. The Institute must give recog- 
nition for good undergraduate teaching and provide 
real opportunity for satisfying careers for primarily 
undergraduate teachers. There is no better way for 
M. : T. to serve the country than by quality te aching. 

The concept of, and ideas connoted by, Presi- 
Pi Killian’s “Strategy of Uncertainty” appealed 
greatly to the Committee. 

The “task-force” type of job, as represented by 
the I Lexington and similar projects is of outst anding 
importance and must be done. 

8. There is urgent need to build up the younger 
men who will emerge as the important leaders in this 
emergency. 


D 
rE 
qu 
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SPEEDING THROUGH THE 
HUDSON RIVER VALLEY 


Cc Of Fa N'Y 


CHICAGO 


Manufacturers of Railway Equipment used by Railways throughout the world 
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After I left Marquette University in 1941, I knew 
what I wanted out of a career. 1 wanted to be my own boss. 
But most of all, I wanted to feel that I was helping people— 
that | was performing a service that they really needed. 


I finally decided that the one field that offered me these 
big objectives was life insurance. Life insurance protects 
businesses as well as families... it often means the differ- 
ence between financial security, and financial tragedy. 


So, after deciding on a career in life insurance, I started 
making a survey of the various companies. I was much im- 
pressed with the New England Mutual men I met, and with 
their sincere enthusiasm for their company. I learned that 
New England was the first mutual life insurance company to 
be chartered in America, and that it offered liberal features 
that made its policy contracts most attractive to the buyer. I 
also learned that New England Mutual was one of the fastest 
growing companies in its field, and that it offered new men 
comprehensive training in all phases of the business. 

I discovered that the company’s continuing training pro- 
gram helps me to perform a real service to my clients. At the 
same time I’m getting a lot of fun and satisfaction out of my 
work and am providing a good living for my family. In fact, 
I'm happy to say that I couldn’t have made a better choice! 


foo cay 
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m NEW ENGLAND 


I eouldn’t have made a better choice! 


If you would like more information about a career in 
which your individual ability and industry—and nothing 
else—determine your income, write Mr. H. C. Chaney, 
Director of Agencies, 501 Boylston St., Boston 17, Mass. 


One reason New England Mutual agents do so well is that 
they have a truly fine product to sell. The New England Mutual 
life insurance policy is a liberal and flexible contract that can 
give you just the kind of financial help you require. 

And you will be pleasantly surprised to find that the rates 
for many New England Mutual policies are lower today than 
they were 20 years ago! 

If you are interested in having your life insurance program 
custom-tailored to fit your personal or business needs, get in 
touch with one of your own alumni listed below, or one of 
the other 700 college-trained men who represent New England 
Mutual from Maine to Hawaii. 


These Massachusetts Institute of Technology men are New 
England Mutual representatives: 


Raymond P. Miller, CLU, "18, Salem Blaylock Atherton, '24 Nashva 


New England Mutual would like to add several qualified 
Massachusetts Institute of Technology men to its sales organiza- 
tion which is located in the principal cities from coast to coast. 


If you are interested, write to Mr. Chaney as directed above. 
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New Members 
in Atomic’s family 
of fine instruments 


The Analog-Digital Rapid Data Printer 
500 three-digit arabic numerals per second 
The Twenty Channel 
Differential Pulse Height Analyzer 
Model 520 also Model 510 Single Channel 
The Glow Transfer Counter 
Model 162 with capacity of 1 million 
at speeds up to 2000 cps 


Ask for details 
ATOMIC INSTRUMENT 
COMPANY 


84 MASSACHUSETTS AVE. CAMBRIDGE 39, MASS. 
Opposite the Institute Mass. Ave. Entrance 




















MISSION TO JAPAN 
(Continued from page 356) 


Japan does produce the “five-and-ten-cent store’ 
“made in Japan” article, but she also has maste 
craftsmen who work in the finest tradition of maste; 
craftsmen. Damascene is but an illustrative example, 
Cloisonné and lacquer provide equally interesting 
stories. P 

One cannot omit from Kyoto impressions the lin. 
gering resonant bong of the temple bells that float 
to one on the silence of early morning as the hour 
are struck. Apparent agreement to disagree on pre. 
cise timing enables one to enjoy leisurely one after 
another of these deep-throated musicians. 

A Sunday journey from Tokyo by train (Note for 
railroad enthusiasts: While in Japan I heard not ; 
single connecting-rod clank, nor a locomotive exhaust 
in which one could discern the slightest irregularity 
of valve setting) to Nikko showed us probably the 
finest in Japanese religious architecture. Buddhist 
temples and Shinto shrines, whose pictures had con 
veyed to this writer only a vague impression of 
exotic Oriental peculiarity, became works of grace 
and beauty when seen in their native setting. West- 
ern plane roof surfaces become hard, cold, geomet. 
rical patterns in comparison with the delicate curves 
of the Orient. 

But to gain full appreciation one should approach 
deliberately and slowly, as the Japanese insist by 

(Continued on page 380) 











took To 3.) Wi ror LEADERSHIP 


BIW has consistently shown leadership in the development of new types or forms of insulation for wires 
and cables. With the quality and performance in service as the ultimate aim of its product, BIW has con- 
tinually experimented with new materials and ideas. As a result the company in many cases initiated the use 
of certain materials or designs which later became standard in the industry. In other cases BIW recognized 
the merit of new types and participated in their early manufacture. 


Through the years since BIW was formed in 1905 by Harry B. Burley, M.I.T. ’90, the list of achieve- 
ments is imposing to those familiar with the wire and cable industry. In reaching his 85th year in the current 
month of May, 1952, BIW pauses to tabulate its milestones. 


1905: Introduced use of “MR” mineral rubber in compounding. 

1906: First “Magneto” cable for automobiles. 

1907: Design and manufacture of electric control cable for 
elevators. 

1909: Manufacture of Steel Armored “BX” cable. 

1910: Developed rubber auto ignition cable molded under high 
pressure. First in 4-ft. molds ; 1915 in 50-ft. molds; 1921 
in 100-ft. steel molds. 

1912: Use of rubber insulation for better grade of auto “pri- 
mary” wiring. 

1915: First manufacture of primary wire “harnesses” for 
autos. 

1917: Producer of Field Telephone Wire, World War I. 

1921: Introduction of plain rubber acid resisting battery cable 
for autos. 

1930: Improved aircraft lighting and power cable using high- 
grade rubber insulation and flame resisting lacquer. 

1931: Development and manufacture of special armored 
shielded conduit for aircraft engine ignition. 

1932: Designed and manufactured custom-made aluminum 
sheathed aircraft cable for dirigibles. 

1932: Control and Annunciator cables installed in Empire 
State Building high-speed elevators. 

1938: Development and manufacture of beaded type coaxial 
cables from Italian patents. 


BOSTON INSULATED WIRE AND CABLE CO. 


1940: Initiated use of neoprene, originally ‘“‘Duprene’’ rubber 
as insulating compound. 


1940: Design and manufacture of Television Camera cables 
used during N. Y. World’s Fair. 


1942: Special multi-conductor cables for bomber turrets. 


1943: Design, patent and manufacture of filamented type 
coaxial cables. 


1944: Design and manufacture of special gunfire control cable 
for aircraft. 


1946: Development of extruded nylon as a covering. 


1946: Introduction of Tefion insulation and the development 
and patent of laminated tape constructions. 


1947: Design and manufacture of Kite Cable for Meteorological 
work. 


1947: Development of Teflon ignition cable for jet engines. 
1948: Design of special small wire for guided missiles. 


1949: Design and manufacture of wire for immersion in air- 
craft fuel tanks. 


1950: Design and manufacture of special cable for radar screen 
equipment. 


1951: Special cable for airplane propellor de-icers. 


1951: Design and manufacture of improved electrical shielding 
for cables. 


BOSTON 25, MASSACHUSETTS 
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require specially designed pressure 
vessels. Graver has long been expert 
in the fabrication of code vessels, 
whether API-ASME, ASME or even 
more stringent specifications set by 
customers. Graver-built pressure 


equipment assures long life and safe, 


dependable service. 


The steady flow of steel, clad and 
alloy pressure vessels through Gra- 
ver’s plants is suggested by these 
shop views. They indicate the many 
skills and services obtainable through 
Graver’s high standards of welding 
craftsmanship. 


GRAVER TANK & MFG. CO. [NC. 
EAST CHICAGO, INDIANA 


“y EW YORK + CHICAGO «+ PHILADELPHIA + WASHINGTON 
x 35 — ee psi DETROIT + CINCINNATI + CATASAUQUA, PA. 
—for ru r 
HOUSTON « SAND SPRINGS, OKLA. 
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These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 













WRITE FOR CATALOGS .. 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 





ANHYDREX XX CABLES 


High-voltage cables that assure uninter- 
rupted service at 2,000-17,000 volts opera- 
tion in underground, duct, or aerial in- 
stallations. 


Insulated with Anhydrex XX; first high- 
voltage insulation combining all the prop- 
erties necessary for trouble-free opera- 
tion when exposed to water or moisture, 
heat, ozone and other deteriorating agents. 


Jacketed with neoprene to provide stead- 
fast protection against rough handling, 
soil acids and alkalies, oils, grease, chemi- 
cals and flame. 


SIMPLEX WIRE & CABLE CO. 


79 SIDNEY STREET, CAMBRIDGE 39, MASS 









MISSION TO JAPAN 
(Continued from page 378) 


their layout scheme. One leaves the world, so to 
speak, as he turns from the street under the tori 
to walk for perhaps a quarter mile before reachin 

the Nikko shrine area. This walk is a gentle climb 
along a wide pathway lined on either side with huge 
cryptomeria trees — relatives of our redwoods. Their 
high stately trunks leading to branches meeting far 
above are suggestive of an extended cathedral nave. 
One walks slowly because of the grade, and thus can- 
not but absorb some of the peace of the forest. Even- 
tually, after steps, more torii, walks, and steps, one 
reaches a gate flanked on either side by a wildly 
grotesque wooden figure, a guardian of the gate, 
whose function is to fight off evil spirits. Beyond the 
gate lies a complex of shrines, temples, and more 
gates, among which one becomes lost in the splen- 
dor and richness of the various units. One, the Yo- 
meimon Gate, “the gate where one tarries all day 
admiring, not noticing that the sun goes down,” is 
a marvel of wood carving, color, and design. Hun- 
dreds of stories and dramas are portrayed in its carv- 
ings, any one of which rewards close study. 

Interiors of shrines are extravagantly rich in the 
decorative arts of painting, carving, wood — 
lacquer, and fabrics. A huge hall, 70 by 112 feet, 
Rinnoji Temple, built in 848 A.D., ‘houses al 
gilded Buddhas, the most elegant that we saw. Nik- 
ko’s treasures benefit by the best care we found 
among the shrines. 

Nikko owes much of its lavish artistry to the third 
Shogun of the Tokugawa Shogunate (1603-1868), 
who had the finest work done as a memorial to his 
grandfather, Iyeyasu, the first Tokugawa Shogun. 
During the period of this construction, 1624-1636, 
some 15,000 men were continuously at work. Such 
is Nikko, where one would enjoy many days in 
company with a scholar of its art. 

For its natural beauty one cannot forget Matsu- 
shima Bay, near Sendai, north of Tokyo. The major 
contributors to its charm are the many islands, where 
wave-sculptured sandstone shores rise sheer to tops 
delicately decorated with those graceful pines for 
which we know Japan. The Japanese lovingly grow 
and train their garden pines, but nature produces 
similar results all about on mountain crags and — 
Matsushima islands. To this natural beauty are added 
the bridges, always with a graceful though some- 

(Continued on page 382) 
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Conveyers 
ENGINEERS « MANUFACTURERS + ERECTORS 


* 
Coal Handling Systems 
Material Handling and Processing Equipment 
Portable Conveyers 
° 
Distributors for 
Jeffrey Manufacturing Co. 
41 Norwood Street, Boston 22, Mass. 
Tel. GEneva 6-0800 
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ALLIS-CHALM 


SERVING ALL INDUSTRY FOR MORE THAN A CENTURY 








VERA Vaveer vee 





As Electricity Goes—So Goes Progress! 


IANT TRANSFORMERS like these play an major industry look to Allis-Chalmers for 
G important part in the distribution of — specially designed equipment—take ad- 
electric power—help reduce the cost of — vantage of this company’s wide machine- 
electric current in your home and in all _ building experience. It simplifies any buy- 
the industries that contribute to national —_ er’s problem to order from a single source 
progress. with a single responsibility for designing, 

7 , ; ; building, and installing equipment. 

They represent just one item in a com- 
plete line of Allis-Chalmers-built electrical 
equipment which includes turbines, gener- 
ators, motors, switchgear and many others, 


Wherever you may travel you'll find 
Allis-Chalmers machinery and equipment 
aiding industrial progress. 
me ; ALLIS.CHALMERS MANUFACTURING COMPANY 
Throughout the world, men in every General Machinery Div., Milwaukee 1, Wisconsin, U.S. A. 


Texrope is an Allis-Chalmers Trademark 


* * BASIC MACHINERY FOR THE WORLD’S MAJOR INDUSTRIES * * 


Steam and Crushing, Cement Centrifugal Flour Mills, 


Wood Processing V-Belt Drives 


Electrical 
Hydraulic Turbines, and Pumps, Motors 
and Motors 


ipment 
Equip Condensers Mining Machinery and Control Machinery 
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MISSION TO JAPAN 
(Continued from page 380) 


times barely noticeable arch, the native boats with 
strange sail or stranger sculling oar, and the moun- 
tains of the shore. 

Best of all, the Army sergeant manager of the 
Park Hotel had a dinghy. To be sure, its standard 
of maintenance was not quite up to that of Jack 
(Walter C.) Wood, °17, Technology Sailing Master, 
but it was tight and definitely sailable. The sergeant 
didn’t sail, but we did, and sailing among the islands 
of Matsushima Bay is highly recommended. One 
two-hour sample on a Saturday afternoon (urged on 
the author against a conscience troubled by the im- 
minence of the final report) yielded much of his 
concluding Tokyo _— between that sail and din- 
ner. Then on Sunday the major commanding the 
military police of the area sent his PT boat (made 
by Higgins Boat Company, New Orleans, La.), 
around to take us on a day’s tour of the Bay with a 
few of our Japanese friends. Scores of islands, many 
with wave-cut natural bridges, all topped with 
shapely pine trees, some naturally sculptured minia- 


ture islands whose artistically curved faces proved. 


that the waters carving them were Japanese, the 
large lemon-stripe lilies growing wild on inaccessible 
crags, these — and as always our group interested in 
everything that appeared or happened — made an- 
other memorable day. 

Other extracurricular activities can be merely men- 
tioned: several festivals besides the Gion Matsuri, 
all lush with beauty and color; wandering during odd 
half hours through the always fascinating and end- 
less blocks of miniature streets lined with small shops 
selling Japanese necessities of life; the Kabuki or 
all-male-actor Japanese theater; the excellent pro- 
fessional fireworks for the American Fourth or any 
other even semiplausible excuse; memorable recep- 
tions given by the Minister of Education, university 
presidents, and industrialists; the Japanese dinners 
as guests of the prefectural governor or mayor of 
the city; the tea ceremony performed in the home of 
a society for preservation of classic geisha art; the 
folk dances in which young and old, gay kimonos 
and worker's rags, are mingled, each absorbed in- 
dividually in the joy of rhythmic grace, yet auto- 
matically functioning as part of an orderly whole; 
these and others gave us glimpses of Japan. 

(Continued on page 384) 
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Only rubber does that job so vitally necessary in countless 
applications — resists the damaging action of oils, gases, fluids, 
greases, continuous flexing, abrasion, extreme high and low 
temperatures, and many other problem conditions. Throughout 
industry, Acushnet precision-molded rubber parts and products 
of natural and synthetic rubber are performing their jobs with 

the greatest efficiency and 

economy. We'll gladly sug- 

gest remedies for your trouble- 

PROCESS COMPANY some applications. 
NEW BEDFORD, MASS., U. S. A. 


Address All Correspondence to 774 Belleville Ave., New Bedford, Mass. 
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LICENSING ARRANGEMENTS WANTED 


We wish to acquire patent rights on electrical compo- 
nents, instruments, or accessories used in the following fields: 


RADIO, RADAR, OR TELEVISION. TELEPHONE, 
TELEGRAPH, TELETYPE, OR SOUND 

ON FILM. PUBLIC UTILITIES. AIRCRAFT. 

Our preference is for items that have limited rather than 

mass markets. We have a particular interest in switches and 
relays, also in telephone ports and accessories. 


All replies to be held confidential. Please write to Box G 
Technology Review. SA-3 
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| 1952 PUMP ENGINEERING HANDBOOK 


The Research Has Been Done For You 
“PUMP ENGINEERING DATA” has been compiled for professional and student 


engineers who want their information in one 
volume. Designed for ease for use, with tables, 
diagrams, and charts. 


«++ was assembled by experts to 
provide the most pertinent and 
up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 
tains over 400 pages. 















*** covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications, 


Send today for your copy of 


“PUMP ENGINEERING DATA” $3.00 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC « Division of C. H. Wheeler Mfg. Co. 
Sedgley at 19th and Lehigh « Philadelphia 32, Penna. 











es; 


1... that you can Clean Condenser Tube Shiects I 


without Downtime or Loss of Pressure # 
C. H. Wheeler Reverse Flow Condensers are “Self-Cleaning”. Electrically, hydraulically or 
manually operated sluice gates within the condenser reverse the flow of water in the 
tubes to flush debris and marine growth away from tube sheets. 


2 .-. that there are Vacuum Pumps with No Moving 
Parts ... and often requiring No Extra Power ® 


C. H. Wheeler Tubejets convert waste steam into useful vacuum for pumping, refrigera- 


tion, etc 
3 e « « that a Cooling Tower can be Built to Blend with a 7 


Building—or to Stand Alone against Hurricane Winds = 
C. H. Wheeler Water Cooling Towers may be sheathed with any building material to 
harmonize with an architectural plan. Sturdy construction is guaranteed for performance 
and durability. 


4 - « « that Material will Grind Itself into Particles 100 


Times Finer than the Human Eye Can See 8 
C. H. Wheeler Fluid Energy Reduction Mills reduce materials to sub-micron particle sizes. 
Material is conveyed by air, steam or any gas or vapor in a closed circuit at supersonic 
speeds causing particles to reduce themselves by repeated shattering contact with one 
another. 








Bulletins mailed on request. 








19TH & LEHIGH AVENUE, PHILA. 32, PA. 
DIVISION OF HAMILTON-THOMAS CORP. 
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MISSION TO JAPAN 


(Continued from page 382) 


Some Impressions 


Serious questions about Japan and her future, 


whose answers we all seek, we had neither time nor 


opportunity to explore. Certain impressions, no more 
than straws in the wind, we did receive. These may 
have some slight significance or none. 

The author can recall no case, during either offi- 
cial activities or ramblings where anonymity must 
have been complete, when he was aware of the 
slightest inhospitality or unwelcome. Part of this is, 
of course, attributable to traditional Japanese polite- 
ness, but not all. The Japanese on the street look 
well fed, cheerful, and at peace with themselves. We 
were told that three or four years ago these same 
faces showed dejection and hopelessness. One senses 
that many Japanese seek the real meaning of “democ- 
racy, not always successfully. The individual initia- 
tive and self-reliance essential to the practice of 
democracy are notions foreign to a culture based on 
rigid hierarchy and conformance to central direction. 
Yet the people seem eager to learn, and their history 
shows great capacity to adapt. 

Japan’s large industry, of which we collectively saw 
some 40 examples, varies widely in technological de- 
velopment. Very broadly, one can say that it re- 
sembles ours of the mid-thirties, though usually Japan 
lias less laborsaving machinery for understandable 


reasons. Her industry must have foreign markets, for 
Japan can eat only if she can manufacture for export, 
In this, her position resembles that of England, with. 
out her dominions. Her natural market for bulk goods 
is Asia, which involves serious political problems. An- 
other possibility visualized in the phrase “Japan, the 
Switzerland of Asia,” is the production of superior spe- 
cialty products for world distribution. Her clever and 
skilled labor, led by strong technology, could achieve 
such a result, and this is a genuine challenge to her 
engineering schools. The Communist attention given 
to her university students no doubt reflects the im 
portance of just such an idea. 

How do the Japanese feel about Hiroshima? We 
heard from them several times that, compared to the 
destruction of life and property from the largest of the 
incendiary raids, the Hiroshima damage was rela- 
tively modest. We were told by Japanese that some- 
thing approaching 250,000 persons died in one of the 
several great Tokyo raids. 

A story in The Review would not be complete with- 
out news of M.I.T. men. Our Mission can never forget 
the splendid hospitality of the M.I.T. Association of 
Japan as our hosts during our first week end. Imme- 
diately on the writer's arrival in Tokyo, he was visited 
by: Masaru Kametani, 25, President of the Associa- 
tion; Yoshinori Chatani, 22, Vice -president; and 
Takanaga Mitsui, ’18, former President for many years. 
The result was the Hakone week end for the Mission 
previously mentioned, climaxed by a Sunday after- 

(Concluded on page 386) 














NATURALLY 


Naturally,—you will buy light weight clothing for cool, comfortable wear this 
summer and you’re on the right track in choosing from our selections. You can 
be confident that you’re wearing one of America’s outstanding light weight suits, 
unexcelled for good appearance and stamina,—made to increase your comfort in 


the hottest weather. 


Botany 500 


Springweaven, by Palm Beach 


Mohara 
Palm Beach Suits 


Palm Beach Tuxedo Jackets 


The COOP 


Harvard Cooperative Society 


. « a light weight suit 


$55.00 
49.50 
45.00 
29.95 
25.95 


in Harvard Square 
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If You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIQUID’: 


CONTRACT MANUFACTURING DIVISION 





—@ Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 

Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 


“A 


THE LIQUID CARBONE CORPORATION 

3100 South Kedzie Ave. Chicago 23, Illinois 

Mansfacterers of Brewing and ecttnes Machinery, Seda Fountalus, Gas 
Welding Equipment, CO, Gas, Dry tes, Oxygen and Medical Gases 


SPECIALIZED EXPERIENCE, FACILITIES 
AT YOUR SERVICE TO SOLVE YOUR 
bunching (twisting) and stranding problems 


Expanding application of twisting principles to the production 
of many products is reflected by an ever-increasing demand 
for both H-D standard equipment as well as machines especially 
engineered to solve varied production problems. Week after 
week surprising new uses are developed through the close co- 
operation of our engineering department with manufacturers 
in many fields. 
Write today for our New Technical 
Bulletins. Tell us what you make 
—or contemplate making and your 
inquiry will receive prompt at- 
tention. 

WRITE TODAY. YOUR INQUIRY 

WILL GET PROMPT ATTENTION 


HASKELL-DAWES 


MACHINE CO., INC. 
2231 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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When people need any hollow braided or 
solid braided cord, even if it’s the most un- 
usual, it’s usual for them to turn to us. All 
kinds, all sizes. All purposes. Samson is the 
world’s largest manufacturer of solid braided 
cotton cord. 


For information and 
samples, write today. 





CORDAGE WORKS ~- BOSTON 10, MASS. 

































14 sizes — 4” to 4” O.D. — in stock 
at all times for immediate shipment. 
Facilities and engineering skill 
immediately available for special 
specification jobs. 


Specialists in Universal Joints for 
over 30 years, Curtis offers more 
than just time saving availability. 
Made of the finest alloy steels, ac- 
curately machined — with either 
solid or bored hubs — they may be 
easily applied to most universal 
joint needs, ranging from instrument 
controls to heavy steel mill appli- 
cations. 
ONLY CURTIS OFFERS ALL THESE 
ADVANTAGES 
Availability — 14 sizes always in stock. 
Simplicity — fewer parts, simpler 
construction 
Government Tests — complete equipment 
for government tests in our plant. 


Write today for free engineering 
€ data and price list 


CURTIS UNIVERSAL JOINT CO., INC. 
8 Birnie Ave. Springfield, Mass. 
As near to you as your telephone 











MISSION TO JAPAN 
(Concluded from page 384) 


noon tea and garden party with most of the members 
of the Association. Tatsuo Furuichi, ’14, former Presi- 
dent, and John K. Minami, ’31, Secretary, and his wife 
and son, joined us on other occasions. George Yama- 
shiro, ’42, Associate Secretary, a member of the SCAP 
staff, served as interpreter and aide. 

The results of the Mission are at best intangible. 
Years are required for change in education, and the 
relations between cause and effect are seldom demon- 
strable. We did leave with the feeling, supported by 
the tone of subsequent correspondence, that we had 
been able to convey something of the spirit and edu- 
cational philosophy guiding our engineering educa- 
tion. We felt that we had achieved a closer than for- 
mal relation and that they were genuinely interested 
in our discussions. Certainly they showed us a quality 
of hospitality far beyond the call of duty, and gave us 
the sterling compliment of very hard work throughout 
the sessions held during their vacation period. Their 
“presentos,” so generously bestowed upon us, were 
choice examples of fine Japanese handicraft, cher- 
ished for their intrinsic beauty, but even more for their 
expression of friendship and good will. 

On our side, there is general agreement among the 
Mission members that good fortune was with us 
throughout, with the result that Japan for us is a high 
point of a lifetime. We left with a deep-felt wish for 
her every success as a free nation. 


MEMBERS OF ENGINEERING EDUCATION 
MISSION TO JAPAN 


Professor Charles W. Beese, Purdue University — In- 


dustrial Engineering. 

Professor Arthur B. Bronwell, Northwestern University 
— Communications. 

Professor William R. Chedsey, University of Illinois — 
a Engineering. 

Professor Emeritus Alexander G. Christie, The Johns 
Hopkins University — Mechanical Engineering. 

Professor Albert G. H. Dietz, 32, M.I.T. — Structural 
Engineering. 

Professor Barnett F. Dodge, 
Chemical Engineering. 

Dr. Homer L. Dodge, The Cabot Fund at Norwich 
University — Physics. 

Dr. Rogers B. Finch, 41, M.I.T. — Textile Technology. 

Professor Harold L. Hazen, 24, M.I.T. — Electrical 
Engineering. 

Professor Alfred L. Miller, University of Washington — 
Mechanics and Structures. 

Professor John A. Sauer, Pennsylvania State College — 
Engineering Mechanics. 

Professor Ernest W. Steel, University of Texas — Sani- 
tary Engineering. 

Professor Harry B. Walker, University of California — 
Agricultural Engineering. 

President Ford L. Wilkinson, Rose Polytechnic Institute 
— Administration. 

Professor Emeritus Robert S. Williams, 02, M.I.T. — 
Metallurgy. 

In addition to the foregoing members, Miss Dorothy E. 
Snavely, Assistant Director of Medical Projects, Unitarian 
Service Committee, served as Mission Executive Officer. 


°17, Yale University — 
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silk suits.. 


46 NEWBURY, COR, BERKELEY, 
BOSTON 16, MASS. 

74 EAST MADISON STREET, 
CHICAGO 2, ILL. 

727 WEST SEVENTH ST., 

LOS ANGELES 17, CALIF. 

165 POST STREET, 


SAN FRANCISCO 8, CALIF. 
BOSTON 
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A FINE NEW SELECTION OF SUMMER SUITS 
MADE ON OUR OWN DISTINCTIVE PATTERNS 


We believe our selection of cool, lightweight suits... 
made exclusively for us on our own patterns... 
most comprehensive and distinctive in America. In addi- 
tion to Irish linen or cotton standbys there are handsome 
.a new blend of rayon, acetate and Dacron... 
and other materials that enhance comfort and appearance. 
Sample swatches sent upon request. 


Suits, from $23.50 * Odd Jackets, from $18.50 


C(@ELOTHINGS) » 
Mens Furnishings, Hats Jats ¢ Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17,N.Y. 
* CHICAGO * LOS ANGELES * SAN FRANCISCO 
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CAMBRIDGE 
PORTABLE 
PROJECTION 















VIEWER 








This new Projection- 
Viewer, used in con- 
junction with the 
la Lindemann-Ryerson 
Sy Electrometer, facili- 

“tates observation of 
the deflection of the electrometer pointer. A beam of light from a 
lamp in front of the case projects the image of the index pointer 
onto a mirror in the rear of the case. This image, magnified 100 
times, is then reflected upon a translucent screen, clearly visible in 
the front and upper part of the case. This screen is 120 mm. long 
and is divided into 120 divisions numbered 60-0-60. The pointer is 
zeroed by grounding the electrometer by means of a rubber bulb. 


LINDEMANN-RYERSON 
ELECTROMETER 


This instrument is extensively used 
for the determination of radioactive 
emission. Has high sensitivity, good 
stability and does not require leveling. 
Send for descriptive literature 








3%" x 2%” x 1%” 
Weight 34 oz. 


CAMBRIDGE INSTRUMENT CO., INC. 


3707 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers of Pioneer Instruments 















TO MEET THE 
MOST 
EXACTING 
SPECIFICA 

TIONS 


SPECIALISTS in 
PIPE FABRICATING 


Butt Welds * Bending All Types 
Coiling * Machining * Threading 
Beveling ® Lining * Pickling * Galvan- 
izing * Sand Blasting * Preheating ® Stress 
Relieving * Testing. 


PIPE — Wrought Iron — Steel * Structural Cast 
Iron * Copper Steel * Seamless ® Electric Weld 
Spiral, Lap Butt Weld * Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight — 
Tubular—all size. 


PILE FITTINGS — All 
types and sizes 
for steel and 

wood. 

















ALBERT 


PIPE SUPPLY CO. 


BERRY AT NORTH 13th STREET 


BROOKLYN 11, N. Y. 
S. G. Albert ‘29 








NATIONAL hasa background of over eight decades 
in producing quality malleable, heat-treated 
malleable and steel castings — ideal materials for 
economy and dependability in manufacturing 
automotive, agricultural and other equipment. 


A 16 mm technicolor film. Nar- 
rated by Edwin C. Hill, this 27- 
minute film tells how malleable 
iron is made...tested...used...how 
its production economy, ductility, 
machinability,toughness will give 
you a better finished product. 
Available for group showings. 












MAY, 1952 








NATIONAL’S unparalleled experience — coupled 
with a continuing metallurgical research pro- 
gram, rigorous quality control standards, and 
completely mechanized foundries in strategically 
located cities— is at your disposal. 


Sales offices and engineering facilities are located 
at all five plants listed below. A-s308 


HOUR 


FOR TRANSPORTATION 
AND INDUSTRY 


ANN 
neh. ey 


PLANTS LOCATED IN 
Sharon, Pa., Cleveland 6, Ohio, (*) rn 
Indianapolis 6, Ind., Melrose Park, Ill. 
and Chicago 50, Ill. 







































SUCCESSFUL EXECUTIVES 


do not become involved in detail. They have 
learned to delegate such duties to others. 
They concentrate on those broad matters 
which need their particular attention. 

Such an executive usually applies these 
same principles to his personal affairs. By us- 
ing our Agency Service, he can free his mind 
of investment cares, relieve himself of the de- 
tails of cutting coupons, making out income 
tax returns, watching for called bonds, stock 
rights or conversion privileges. He can dele- 
gate full or partial responsibility of manag- 
ing his investments to us, under a flexible ar- 
rangement made in accordance with his per- 
sonal desires. 

We will gladly explain how our Agency 
Service can serve you. Our booklet on this 
subject will be mailed on request. 


Slate Street Crust Company 
BOSTON, MASS. 
Main Office: Corner State and Congress Streets 
Union Trust Office: 24 Federal Street 
Copley Square Office: 587 Boylston Street 
Mass. Ave. Office: Cor. Mass. Ave. and Boylston St. 


Member Federal Deposit Insurance Corporation 
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A Report 
TO M.LT. MEN 


In 1917 Walker Memorial Building was 
opened, a gift from Alumni for the welfare 
of M.LT. students. In addition to including 
offices for student activities and serving as a 
student social center, this building houses 
the dining service. 


In 1950-51 nearly one million meals were 
served to staff and students and 57 dances, 
receptions and balls were held in Morss Hall. 
Morss Hall seats approximately 500 people. 
Thus, each chair served 2,000 people per 
year or 5.5 persons per day. We thank the 
Alumni for making these services possible. 


WALKER MEMORIAL 


DINING SERVICE 


e M.LT. ¢« 
CAMBRIDGE 39, MASSACHUSETTS 
A. W. BRIDGES, Manager 





OF YANKEE GRANITE 
(Concluded from page 364) 


a high polish, but the builders of the Bunker Hijj 
Monument desired no polish on their monument, 
Today, the surface of the monument shows faint, well- 
weathered lines, like those produced by the modem 
bushhammer, which has a head made of several thir 
steel plates bolted together, each sharpened to a cut 
ting edge. In England during the period, flat iron bax 
with rough edges were in use to saw softer stone tha 
granite, and at Quincy, Willard experimented wit 
dressing machines. The conclusion may be draw, 
however, that the stones which we now see on the 
monument were undoubtedly shaped to their present 
dimensions by hand. 

Today, 110 years after its capstone was put iy 
place, the Bunker Hill Monument stands as an in. 
pressive testimonial to the conservative judgment 
of its designer, Loammi Baldwin, and the painstak. 
ing fidelity of the man who supervised its construe. 
tion, Solomon Willard. An engineer familiar with 
its maintenance states that there is no evidence of 
settlement, and that a check by surveyor’s transit 
revealed no signs of misalignment. Its joints occa- 
sionally need pointing, the last pointing being per. 
formed about 20 years ago. Various iron or steel 
members of the observation chamber have had to 
be replaced. Its lightning rod has been in place for 
many years, but there is no readily available record 
to check whether the monument has ever been struck 
by lightning. With their empirical methods of design 
and their crude, mostly hand-operated, construction 
apparatus, our forebears built a sturdy structure, 
which, barring an earthquake, should last for cen- 
turies. 


Part II, the conclusion of this article, will appear in 
the June, 1952, issue of The Review. 





NORTHEASTERN 
UNIVERSITY 


School of Law 


Day — Evening 
and 
Graduate Programs 


CO-EDUCATIONAL 


REGISTRATION 
September 9-16, 1952 


For catalog write Dean Lowell S. Nicholson 


47 Mt. Vernon Street 


Boston 8, Massachusetts 
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PRECISION-GAUGED 
HAIRSPRINGS 
AND 


FINE ROLLED WIRE 


PRECISION PRODUCTS COMPANY 


WALTHAM, MASSACHUSETTS 
ROBERT |. BRADLEY, '20 
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INCORPORATED 
FOUNDED BY F, W. LORD, M.LT. °93 


1895 ELECTRICAL CONSTRUCTION 1952 
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Zi D. M. DILLON STEAM BOILER WORKS 


a Incorporated 
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BOILER and STEEL FABRICATION 


FRED N. DILLON, JR. 1922 
PRESIDENT FITCHBURG, MASS. 








The TREDENNICK-BILLINGS CO. 
Constraction Managers Building Construction 


K. W. RICHARDS '07 H. D. BILLINGS '10 Cc. C. JONES "12 F. J. CONTI '34 


10 HIGH STREET BOSTON, MASSACHUSETTS 
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SYSKA & HENNESSY, INC, 


Engineers 





DESIGN +- CONSULTATION - REPORTS 
POWER PLANT + WASTE DISPOSAL + WATER SYSTEMS 


New York City 











HOLMES & NARVER, INC. 


CONSTRUCTORS 











ENGINEERS ° 


828 SOUTH FIGUEROA STREET 
LOS ANGELES 17 
TRINITY 8201 


D. LEE NARVER 
STANFORD "14 


JAMES T. HOLMES 
M.LT. °14 


HAVING WRIT, MOVES ON 
(Concluded from page 358) 


All office communications of importance and a con. 
siderable amount of personal writing are now cop. 
ducted via this modern, compact, keyboard machine, 
The typewriter has had an interesting development 
and its introduction has had far-reaching effects so. 
cially as well as in the field of business. The typewriter 
was the first important machine for office use; as such 
it served to stimulate speed of business communica- 
tions. By introducing mechanization into the office, it 
also paved the way for the subsequent development 
of modern business machines. Its general acceptance 
was responsible for first opening the doors of the busi- 
ness world to women, who soon became virtually the 
exclusive manipulators of these machines. 

But it is evident that change is the only permanent 
characteristic of whatever methods man employs in 
his personal writing. Man is quite willing to use the 
best facilities at his disposal so long as nothing better 
is available. But progress in the field of writing is as 
inexorable as in any other field, and each new mecha- 
nism has its period of maximum utility. Of each in- 
strumentality we may conclude “. . . and having writ, 
moves on. 








N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
o 
Reports—Appraisals—Depreciation Studies 
Rate Cases—Business and Economic Studies 











120 BROADWAY NEW YORK 5, N.Y. 
N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 
J. W. McDONALD, Jr. ‘20 B. F. THOMAS, Jr. ‘13 
E. S. WEST ‘40 























LESSELLS AND ASSOCIATES, INC.—ENGINEERS 


RESEARCH — DEVELOPMENT — TESTING — CONSULTATION 





Mechanical Design and Development 

Analysis and Prevention of Mechanical Failures 
Experimental Stress Analysis 
Laboratory and Field Test Facilities 


916 Commonwealth Avenue, Boston 15, Mass. 
Telephone BEacon 2-2380 


P. E. Kyle °39 T. A. Hewson “45 C. H. Kano "43 R. F. Brodrick °48 











CHARLES N. DEBES 


Engineers and Consultants 
Plans, Specifications, Construction Supervision 
Industrial Plant and Commercial Projects 
Electrical — Mechanical — Sanitary — Structural 


ROCKFORD TRUST BLDG. ROCKFORD, ILL. 
C. N. Depes °35 











LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 


Chicago 














PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 


of students for the Massachusetts Institute of Technology. 
Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 
390 


320 Huntington Ave., Boston 


HUNTINGTON SCHOOL FOR BOYS 


Grades Eight to Twelve. 
Thorough preparation of entrance to M.I.T. 
Regular and Summer courses. 
Excellent facilities for athletic & other activities. 
William G. Wilkinson, Headmaster 
Tel. Kenmore 6-1800 
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PROFESSIONAL CARDS 








JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 


Reports — Examinations — Appraisals 
Machine design — Technical Publications 
BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Airports — Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


Boston New York 





JOHN W. NICKERSON ’09 
MANAGEMENT ENGINEER 
Advice on 
LABOR RELATIONS — WAGE INCENTIVES 
JOB EVALUATION — MERIT RATING 


46 Mt. View Dr., W. Hartford, Ct. Niantic, Ct. 
Tel. 32-6665 Tel, 9-5933 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hersert S, Cievervon *10 Waxpo F, Pixg °15 
Lawrence J, Tracy °23 
Structural Designs Foundations 


Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





Eapiz, FREUND AND CAMPBELL 
ConsuLTING ENGINEERS 


500 FirrH AVENUE New Yor« 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.L.T, °11 


MAURICE A. REIDY 
Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARKWEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling W ater 
and Heat Recovery Systems 
246 Walnut Street, Newtonville . BI 4-8042 
J. B. Starkweather, B.S. M.1.T. ‘21 


SERVO CORPORATION OF AMERICA 
Henry Blackstone °37, President 


Consultants on 
Electronic Control Problems 
for Industry 


New Hyde Park Long Island, N.Y. 





THe KuLjiAN CorPoRATION 


Consultants @ Engineers @ Constructors 


UTILITY e INDUSTRIAL e CHEMICAL 
1200 N. Broad St., Phila. 21, Pa. 


MEXICO CITY *« CARACAS + MADRID « ROME + ATHENS * TOKYO 
* CALCUTTA « 
H. A. Kuljian *19 A. H. Kuljian "48 


Moran, Proctor, Mueser & RUTLEDGE 
CONSULTING ENGINEERS 


Foundations fer Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pardo, Proctor, Freeman & Mueser 
I i Cc 1 Wuiusm H. Monsees 22 


Ap. Correes 614, Caracas, Venezuela Pune C. Rorizecs "33 








FABRIC RESEARCH LABORATORIES 


Incorporated 


Research, Development and Consultation 


Cuarves A. Macure & AssociaTEs 





for Textile and Allied Industries ENGINEERS 
665 Boylston Street Boston, Mass. 
W. J. Hameuncer, °21 K. R. Fox, "40 E. R. Kaswa, "39 Boston PROVIDENCE New Yore 
Braintree 2-2933 Hingham 62360 


GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Malcolm G. Davis ‘25, Vice Presidents Allen W. Reid ‘12 E. C, Edgar ‘35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York, N. Y. Reading, Pa. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 


MAY, 1952 





FRANK MASSA 
Electro-Acoustic Consultant 


99 Cedar Street 5 Fottler Road 
Braintree, Massachusetts Hingham, Massachusetts 
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Behind the Diamond "D”’... 


Behind the “Diamond D” stands a corps of the finest textile machinery engineers and 
designers in the world. Since 1816, Draper Corporation, world’s largest manufacturer of 
automatic looms, has remained in the forefront of the research and development of textile 


machinery. 

Since men cognizant of the peculiarities of textile machinery are in short supply, young 
engineers work under the supervision of the older experts, thereby receiving the invaluable 
experience that cannot be learned from books. 

Applications are welcomed, to insure a steady influx of young blood and new ideas. 

“Retaining Leadership Through Research” is no idle boast at Draper. It has been repeatedly 
proven throughout the years and will continue to be an indisputable fact. 


Draper Looms Produce More Cloth at Less Cost Throughout the World. 


DRAPER CORPORATION 


ATLANTA, GA. HOPEDALE, MASS. SPARTANBURG, S. C. 
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HAULING OUT THE HEAVYWEIGHTS .... another tough job 
that demands AMERICAN BOSCH performance 


Hustling out the big butts is a mighty tough job — but 
giant Diesel logging trucks take it in stride. These 
heavyweight haulers rumble over specially-built logging 
roads, daily shouldering loads that may scale fifty tons 
or more. Plenty of dependable power’s a “must” — and 
that’s why American Bosch products are on the job. 

Reliable, precise fuel injection is one big reason for 
the sweeping success of the modern Diesel engine. 
And American Bosch has long been the leading sup- 
plier of fuel injection systems to Diesel engine man- 





ufacturers. That’s because American Bosch Diesel 
injection pumps and nozzles — although built to amaz- 
ingly fine tolerances — provide long-lived, economical 
performance in the severest service. 

For over forty years, American Bosch has main- 
tained a unique reputation for advanced design, pre- 
cision manufacture and widespread, thorough service. 
Continuous research in the automotive, aviation and 
Diesel fields helps to keep it that way. American Bosch 
Corporation, Springfield 7, Massachusetts. 
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Measure Dielectric Constant to 500 Mc 
Dissipation Factor to 100 Mc 


with this NEW GR 


Dielectric Sample Holder 


The precise measurement of dielectric constant and dissi- 
pation factor over a wide range of frequencies is becoming of 
increasing importance to users and manufacturers of insulating 
materials. As the electrical industry makes more use of the 
higher frequencies, solid materials with increasingly lower losses 
will be needed. For example, a 2% difference in dielectric con- 
stant of a plastic support in coaxial connectors can make the dif- 
ference between success and failure in the design of units with 
low voltage-standing“wave ratios. 

The new dielectric sample .holder is a precision capacitor 
with a movable top electrode specifically designed for the accu- 
rate measurement of solid dielectric properties. This instrument 
can be used with bridges, susceptance Variation circuits and 
slotted lines to make accurate measurements of dielectric con- 
stant and dissipation factor of samples placed between the 
sample-holder electrodes. 

The General Radio Dielectric Sample Holder, used with the 


(7 ™§ 


Type 1690-A Dielectric Sample Holder — $395 
Abridged Specifications 
RANGE — Dissipation factor measurements to 100 Mc: 

dielectric constant to 500 Me. 

SPECIFICATIONS — agree with ASTM D-150 Standards. 

ELECTRODES — 2 inches in diameter — optically flat 
surfaces within a few wavelengths. 

AUTOMATIC DISENGAGING — precision-ground micro- 
meter screw drives movable electrode — spring-loaded 
drive automatically disengages when top electrode 
seats on sample. 

MICROMETER VERNIER — capacitance readings can be 
made to within 0.004 uuf; makes possible great accu- 
racy in susceptance variation measurements. 


¢ 
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Type 716-C Capacitance Bridge, is an idegl combination for pre 
cise dielectric measurements at lower frequencies. 

The Type 716-C Bridge uses a Schering bridge circui 
widely accepted for measurements of Aissipation factor and « 
pacitance; the dielectric constant can be determined readil 
from knowledge of the capacitance presented by the material iy 
the sample holder. 


In making measurements with this bridge and dielectri 
sample holder, it is merely necesSary to balance the bridge with 
the sample holder and specimén in the unknown arm of th 
bridge. The sample is then rgmoved and the top plate of th 
sample holder lowered by tyrning the micrometer knob until 
balance is reestablished. Th¢ dielectric constant and dissipation 
factor are readily calculated from the two settings of the samp 
holder micrometer and thetwo readings of the dissipation facte 
dial on the bridge. 


Type 716-C Capacitance Bridge — $500 
Abridged Specifications 


FREQUENCY RANGE — operating frequencies between 30 
cycles and 300 kc. (The new Type 716-CS Capaci- 
tance Bridge permits measurements from 1 to 3 Mc) 


ACCURACY — dielectric constant measurements can be 
made within 2%, with the Type 16090 sample holder. 
Loss measurements on materials with dissipation 
factors as low as 0002 can be made with an accuracy 
of +.00005. Accuracy of measurements of material 
with higher dissipation factor approaches +2%. 


SHIELDING — bridge arms, dissipation factor capacitors 
and shielded transformer are all fully shielded. 














GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 


90 West Street NEW YORK 6 


920 S. Michigan Ave. CHICAGO 5 


1000 N. Seward St. LOS ANGELES 38 
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